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CHEMISTRY FOR 9™ CLASS (UNIT # 1) 


REVIEW QUESTIONS 


[Very Important] Differentiate between anion and a free radical. 

Anion: - 

¢ lon is a charged species formed from an atom by adding or removing electrons. 

* Positively charged ions are called cations. 

« Negatively charged ions are called anions. 

» For example Na forms Na‘ by losing one electron and chlorine atom gains one 
electron and forms CI ion, 

Free radicals: 

A free radical is an atom, which has an Un-paired electron and bears no electrical 

charge. For example: 


‘Cl H- 


When substances like halogens are exposed to sun light, their molecules split up into 
‘ree radicals. 


[Important] What do you know about corpuscular nature of matter? 
Empedocles concept: 

An ancient Greek philosopher, Empedocies thought that all materials are made up of 
four things called elements. i.e. Earth, Air, Water and Fire 

Plato concept 

2lato adopted Empedocles theory and evolves the term element to describe these 
four substances. 


4ristotle also adopted the concept of four elements. He introduced the idea that 
elements can be differentiated on the basis of properties such as hot versus cold and 
wet versus dry. 

The Greek concept of four elements existed fo- more than 2000 years. 


[Important] Differentiate between analytical chemistry and environmental 
chemistry. 

Analytical Chemistry: 

The branch of Chemistry that deals with the metheds and instruments for determining 
the composition of matter is called Analytical Chemistry. 


Environmental Chemistry: 

The branch of Chemistry that deals with the chemical and toxic substances that 
pollute the environment and their adverse effects on human beings is called 
anvironmental chemistry. 


[Very Important] What is mole and Avogadro Number? 
* The amount of matter that contains as many atoms, ions or molecules as the 
number of atoms in exactly 12g of C-12 is called mole. 
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e Mole can also be defined as atomic mass, molecular mass or formula mass 
expressed in grams. 
Mass in grams 
Number of moles of asubstance = = -=----+------------ 
Molecular Mass 
« A mole is an amount of a substance that contains 6.02 x 107? particles of that 
substance. This experimentally determined number is known as Avogadro 
number. 
* The symbol of mole is “mol”. 


Example: 
For example a mole of carbon js 6.02 x 107° atoms. A mole of sulphur is 6.02 x 10% 


atoms. A mole of water is 6.02 x 107? molecules 


[Very Important] Differentiate between empirical formula and molecular 
formula. 
Empirical : 
* The empirical formula of a compound is the chemical formula that gives the 
whole number ratio of atoms of each element. 
+« It represents the simple whole number ratio of atoms of elements in compound. 
« It is used for both molecular and ionic campounds. 
* (CH20 and CH are empirical formulae of glucose and benzene. 


» A molecular formula gives the actual whole number ratio of atoms of each 
element present in a compound. 

+ A formula which represents actual number of atoms of elements in compound. 

» It is used for molecular compounds. 

« C.Hy20, and CeH, are empirical formulae of glucose and benzene. 


Question: What is the number of molecules in 9.0 g of steam? 
Mass in grams = 9q 


Molar mass of steam (H20) 


(2x1) + (1x16) = 189 


Mass in Grams 


Number of Molecules a eekernnseaerace= x Na 
Molar Mass 
9 
Number of Molecules = ---x 6,022 x 1077 
18 
Number of Molecules = 0.5 x 6.022 x 19075 
Number of Molecules = 3.011 x 107? Molecules 
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Question: What are the molar masses of uranium-238 and uranium-235? 
Molar mass of uranium -238 = Atomic mass of Uranium -238 = 238 g 
Molar mass of uranium -235 = Atomic mass of Uranium -235 = 2359 


Question: Why one mole of hydrogen molecules and one mole of H-atoms 
have different masses? 

One-mole quantities of two different substances have different masses for the same 
“eason - the substances have different compositons. 

If we put one mole of hydrogen molecules and one mole of H-atoms on separate 
oalances, we would see a difference in mass, just as you do for the eggs and the 
imes. This occurs because hydrogen molecules differ from H-atoms. Thus, the mass 
of 6.02 x 10°° hydrogen molecules does not equal to the mass of 6.02 x 107° H- 
atoms. 


Lmole of H-atom = 1g, 1 mole of Hz = 1x2 = 2g) 


[Important] Define ion, molecular ion, formula unit, free radical, atomic 
number, mass number, atomic mass unit. 


« lon is a charged species formed from an atom by adding or removing electrons. 

« Positively charged ions are called cations. 

¢ Negatively charged ions are called anions. 

e For example Na forms Na‘ by losing one electron and chlorine atom gains one 
electron and forms CI ion. 


« When a molecule loses or gains electrons, the resulting species is called a 
molecular ion. 

e For example O2 when loses one electron it forms O2* ion but when it absorbs an 
electrons it forms O2 ion. These ions are called molecular ions. 

* These are short lived species and only exist at high termperature, Molecular ions do 
not form ionic compounds. 


e« Formula unit is the simplest formula of an ionic compound. 

¢ A formula unit, as the name implies, is one unit, where atom, ion or molecule 
corresponds to given formula. 

« For example One formula unit of NaCl has one Na* ion and one Cl ion. One 
formula unit of MgBr2 has One Mg* ion and two Br’ ions. 


A free radical is an atom, which has an Un-paired electron and bears no electrical 
charge. For example: 


:C]- H: 


When substances like halogens are exposed to sun light, their molecules split up into 
‘ree radicals. 
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Atomic number: 

« The number of protons in the nucleus of an atom is known as its atomic number. 

e For example there is only one proton in the nucleus of H-atom; therefore its 
atomic number is 1. 


« The total number of protons and neutrons in an atom is known as its mass 
number, 

« Number of neutrons = mass number - atamic number 

Atomic mass unit: 

One atomic mass unit (amu) is defined as a mass exactly equal to one-twelfth the 

mass of one C-12 atom. 

[Important] Question: Differentiate between an atom and ion. 

® An ion makes up the electric charge of an atom. It can be a positively charged 
atom or a negatively charged atom, depending on the number of pretons versus 
electrons. 

e On the other hand, an atom is the smallest part of an element camposed of 
electrons, protons, and the neutrons. 


[Important] Question: Differentiate between molecular ion and free radical. 

* Polyatomic and molecular ions are often formed by the combination of elemental 
ions such as H* with neutral molecules or by the lass of such elemental ions from 
neutral molecules. Many of these processes are acid-base reactions. 

« A radical ion is a free radical species that carries a charge. Radical ions are 
encountered in organic chemistry as reactive intermediates. 


Question: Describe how Avogadro number is related to mole of any 
substance. 


One mole of a Substance 6.02 x 10%? atoms / molecules. 


Number of molecules of substance 


Number of moles of substance 


Number of moles of substance SO sete rene ene nennn nese nnerse ene cennenneens 

6.02 x 10” 
One mole of hydrogen atoms = 6.02 x 107° atoms of hydrogen (H) = 1 a.m.u. 
One mole of hydragen molecule = 6.02 x 10”? molecules of hydrogen (H2) = 2 a.m.u 
{Very Important] Question: Calculate the number of moles of each substance 
in samples with the following masses. 


Mass of Helium (He) = 2.49 

Mollar Mass of Helium = 4g 
Mass in grams 2.4 

Number of Moles Mo se meomenserenenee = oo = 0.6 moles 
Molar Mass 4 
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CHEMISTRY FOR 9" CLASS (UNIT # 1) 


250mq of Carbon: 
Mass of Carbon 


Molar Mass of Carbon 


Mass in grams 


Number of Moles 
Molar Mass 


Mass of Sodium Chloride (NaCl) 
Molar Mass of NaCl 


Mass in grams 


Number of Moles 


Molar Mass 
40g of Sulphur: 
Mass of Sulphur = 40g 
Molar Mass of Sulphur = 32q 


Mass in grams 


Number of Moles 


Molar Mass 
Mass of MgO = 1.5Kg 
Molar Mass of MgO = 24+16 


Mass in grams 


Number of Moles 


Molar Mass 


250/1000 = 0.25g 

129 
0.25 

ae a = 0.021 moles 
12 

15g 

234+35.5 =x 58,5g 
15 

wena. “es Sewkon = 0.256 moles 
58.5 
40 

—- . -— “wenene = 1.25 moles 
32 

- 1500g 

= 40g 
1500 

a a = 37.5 moles 
40 


[Very Important] Question: Calculate the mass in grams of each of the 


following samples 

1.2 moles of K: 

Number of moles of potassium (K) 
Molar mass of potassium (K} 

Mass in gram 


Number of moles of hydrogen (H2)} 
Molar mass of hydrogen (H2) 
Mass in gram 


0.25 moles of steam: 

Number of moles of hydrogen (H,0) 
Molar mass of hydrogen (H20) 

Mass in gram 


1.2 moles 

39g 

Number of moles x Molar mass 
1.2x 39 = 46.89 


75 moles 

2x1= 29 

Number of moles x Molar mass 
75% 2= 150g 


75 moles 

2x1+416= 18g 

Number of moles x Molar mass 
0.25 x 18 = 4.5g 
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1.05 moles 

63.5 + 32 + 4x16 + 5(2x1+16) 
63.5 + 32 + 64 + 5(18) 

249.5q 

Number of moles x Molar mass 
1.05 x 249.5 = 261.969 


1.05 moles of CuS0.,5H29 
Number of moles of CuSO,4.5H20 
Molar mass of CuSO,4.5H20 


Mass in gram 


0.15 moles 
2x1 + 32 + 4x16 
2+32+64=989 


Number of moles of Hz504 
Molar mass of H2S04 


Number of moles x Molar mass 
0.15 x 98= 14.7 g 


Mass in gram 


[Very Important] Question: Calculate the number of molecules present in 
each of the following samples. 


2.5 moles of carbon dioxide: 

Number of moles 2.5 moles 

Avogadro's number Na = 6.022 x 107° 
Number of molecules Number of moles x Na 
2.5 x 6.022 x 107° 
15.055 x 1077 

1.505 x 10** Molecules 


3.4 moles 

Na = 6.022 x 107? 
Number of moles x Na 
3.4 x 6.022 x 1077 
20.5 x 1077 

2.05 x 10** Molecules 
1.09 moles 

Na = 6.022 x 107? 
Number of moles x Na 
1.09 x 6.022 x 1077 
6.56 x 107? Molecules 


Number of moles 
Avogadro's number 
Number of molecules 


tou ut We ou ol 


Oo 
Le 


1.09 moles of n 
Number of moles 
Avogadro's number 
Number of mclecules 


0.01 moles 

Na = 6.022 x 1073 
Number of moles x Na 
0.01 x 6.022 x 1073 
0,062 x 1077 

6.02 x 107? Molecules 


Number of males 
Avogadro's number 
Number of molecules 
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Question: Decide whether or not each of the following is an example of 
empirical formula: 

Al2Cle: 

Na, since, 2 : 6 is not the simplest whole number ratio therefore AlCl. is not 
empirical formula. Hence, AlCl, is a molecular formula. 


No, since, 2 : 2 is not the simplest whole number ratio, therefore Hg2Cle is not 
empirical formula. Hence, HgeCl2 is a molecular formula. 

Natl: 

Yes, since, 1 : 1 is the simplest whole number ratio therefore NaCl is empirical 
formula. 

C>H,_O: 

Yes, since, 2: 6: 1 is the simplest whole number ratio therefore C,H,O is empirical 
formula, 


Question: TNT or trinitrotoluene is an explosive compound used in bombs. It 
contains 7 C-atoms, 6 H-atoms, 5 N-atoms and 6 O-atoms. Write its empirical 
formula. 
CrHeNsOe 


Question: A molecule contains four phosphorus atoms and ten oxygen atoms. 
Write the empirical formula of this compound. Also determine the molar 
mass Of this molecule. 

Molecular formula 
Empirical formula 
Molar mass of P4045 


PaQ10 
P205 
4x31 +410x 16 = 124 + 160 = 284g 


noi a 


[Important] Question: Indigo (C,4Hi,.N202), the dye used to colour blue jeans 
is derived from a compound known as indoxyi (CsH7ON). Calculate the molar 
Masses of these compounds. Also write their empirical formulas. 


Molar mass of Indigo (CigHioN202) = 16x12 + 10x1 + 2xi4 4+ 2x16 
= 192 + 10 + 28 + 32 
= 2629 

Empirical formula of Indigo (C,sH;.N202) = CgHsON 


8x12 + 7x1 + 16 +14 
9$6+7+16 +14 


Molar mass of Indoxyl (CsH7ON) 


1339 
Empirical formula of Indoxyl (CsH7ON) = CgH7ON 
Question: Identify the substance that has formula mass of 133.5 amu. 
Formula mass of MgCl, = 24+2x 35.5 = 24 + 71 = 95 amu 
Formula mass of S2Cl, =2X32+2x 35.5 = 64 +71 = 135 amu 
Formula mass of BCI; =11+3x 35.5 = 11+ 106.5 = 117.5 amu 
Formula mass of AICI =277+3x 35.5 = 27 + 106.5 = 133.5 amu 


Hence Formula mass of AICI; is 133.5 
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[Very Important] Question: Calculate the number of atoms in each of the 


following samples. 


2.4 moles of nitrogen atoms: 
Number of moles 
Avogadro's number = Na 


Number of atoms 


239 of Na: 
Mass in gram 


Molar mass of sodium (Na) 
Avogadro's number = Na 


Number of atoms = 


Number of atoms = 


29 of H atoms; 

Mass in gram 

Molar mass of hydrogen (H)} 
Avogadro's number = Na 


Number of atoms = 


Number of atoms = 


Number of atoms = 


3.4 moles 

6.022 x 1073 

Number of moles x Na 
3.4 x 6.022 x 107° 
20.5 x 1077 

2.05 x 107* atoms 


= 239 
= 23g 
= 6.022 x 10°? 
Mass in grams 
Seseceeucsosa sens x Na 
Molar Mass 
23 
--- x 6,022 x 107” = 6,022 x 107? atoms 
23 
39 


1g 
6.022 x 1077 
Mass in grams 


Molar Mass 
5 
-- x 6.022 x 1077 = 30.1 x 107° atoms 


1 
3.01 x 1024 atoms 


[Very Important] Question: Calculate the mass of following. 


3.24 x 10'* atoms of ion: 
Number of atoms 


Molar mass of iron (Fe) 
Avogadro's number = Na 
Mass in grams = 
Mass in grams = 


Mass in grams = 


Mass in gram = 


3.24 x 107* atoms 

569 

6.022 x 1077 

Number of atoms x Molar Mass 
Na 

3.24 x 10"* x 56 

6,022 x 107° 

181.44 x10! 


ee wwe we a ee eee 


6,022 x 1077 


- 30.1 x 19%8-2 


30.1 x 10° g = 3.01x10%g 
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Number of molecules = 2 x 10” atoms 
Molar mass of nitrogen gas (Nz) = 2x14= 289 
Avogadro's number = Na = 6.022 x 107° 


Number of molecules x Molar mass 
Mass in grams ee 


Na 
2 x 107? x 28 56 x 107? 
Mass in grams Mo eee eens = na n-no aon s nm sen nee 
6.022 x 10”? 6.022 x 10? 
Mass in grams = 9.3 x 10° = 9.3x 107 


1 x 1077 molecules of water: 


Number of molecules 
Molar mass of Water (H20) 
Avogadro's number 


1 x 107° molecules 
2x1+16=189g 
Na = 6.022 x 107° 


Number of molecules x Molar mass 
Mass in grams Steen ene nner new e cen er eer nen eee 


Mass in grams = eewennaanaa---- By eepeaeadenene aan 
6.022 x 107? 6.022 x 107? 


Mass in grams = 2.99 x 19735 2.9 x 10? 


it} 


3.x 10° atoms of Al; 
Number of atoms 


Molar mass of Aluminium 
Avogadro's number 


3x 10° atoms 
27.9 
Ns = 6.022 x 1077 


Number of molecules x Molar mass 
Mass in grams SH nn tenn nn enn nan e nee nn enn nen- 


Na 
3 x 10° x 27 81 x 10° 
Mass in grams = —— semeweeerterees So se eeeeewceesewecene 
6.022 x 107? 6.022 x 1079 
Mass in grams = 13.46x10° = 13.46 x 107% 
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[Very [Important] Question: Identify branch of chemistry that deals the 
follawing examples 

A cornstalk grows from a seed. 

Biochemistry 

Dynamite (C,H;N,0,) explodes to form a mixture of gases. 

Inorganic chemistry 

Purple iodine vapour appears when solid iodine is warmed. 

Analytical chemistry 

Gasoline (a mixture of hydrocarbons) fumes are ignited in an auto mobile 
engine. 

Organic chemistry. 

A silver article tarnishes in air. 

Environmental chemistry. 

Ice floats on water. 

Physical chemistry. 

Sulphur dioxide is the major source of acid rain. 

Environmental chemistry, since acid raln is an environmental problem. 

Many other light chlorinated hydrocarbons in drinking water are carcinogens. 
Environmental chemistry. 

In Pakistan most of the factories use wet process for the production of 
cement. 

Industrial chemistry. 

Carbon-14 is continuously produced in the .atmosphere when high energy 
neutrons from space collide with nitrogen-14. 

Nuclear chemistry. 


Question: What mass of sodium metal contains the same number of atoms as 
12.00g of carbon. 

Avogadro's number = Na = 6.022x 10° 

1 mole of sodium atom = i mole of carbon-12. = 6.022 x 10% atoms. 
Therefore 23g of sodium metal contains the same number of atoms as 12.00g of 
carbon. 

Question: What mass of oxygen contains the same number of molecules as 
42g of nitrogen. 


1 mole of N = 149 
3 mole of N = 3x14 = 42g 
1 mole of O = 16g 
3 mole af = 3x16 = 489 


Question: Calculate the mass of one hydrogen atom in grams. 
Atomic mass of hydrogen 
Mass of 1 hydrogen atom So wetrewsewerewcneesesencecene 
Avogadro's number 
1.008 
0.1674x10°%? 


6.022 x 107° 


Mass of 1 hydrogen atom 


1.674 x 10.24 g 
PET ic Ericriscriast titi sii tiiteriscrisi isi iis iter terrier iss at | 
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Question: Calculate the number of H-atoms present in 18g HO. 

Known mass of HzO = 18g = 1 mole of H2O0 = 6.022 x 107° atcms. 

Since one molecule of water has two atoms of hydrogen, therefore, 

Number of hydrogen atoms in 189 of H2O = 2 x 6.022 x 107? = 1.204 x 107* atoms. 


Question: Calculate the total number of atoms present in 18g H20. 

Known mass of H20 = 18 g = 1 mole of H2O = 6.02 x 1023 atoms, 

Since one molecule of water has two atoms of-hydrogen; and one atom of oxygen. 
Therefore, one molecule of water has total number of atoms = 2 + 1 = 3 atoms. 
Total number of atoms in 18g of water = 3 x 6,02 x 1077 = 1.606 x 10** atoms. 


THEORY 


Question: How do chemistry led to rapid progress in 19th century? 
As 19" century began, John Dalton proposed an atomic theory. This theory led to 
rapid progress in chemistry. 


Question: Define Chemistry. 

Chemistry, is the branch of science, which deals with the composition, properties, 
chemical changes in matter and the laws and principles, which govern these changes. 
Background: 

The word Chemistry is derived from Kheem which is the ancient name of Egypt and 
the word Kheem was probably given to chemistry due to the black colour of the soil of 
Egypt. The The Arabs named it Al-Kimya in their own language and in the English, it 
became Alchemy. 


[Very Important] Question: Define the branches of Chemistry. 


Physical Chemistry: - 
It is the study of physical properties of material things. 


It is the study of all compounds except of carbon. 

Organic Chemistry: - 

It is the study of compounds of carbon. 

It is the study of analytical methads for getting information about chemical 
compounds. 

It is the study of chemical compcunds and their reactions occurring in living things. 

It is the study of chemical knowledge in technology and preparation of industrial 
products. 


[Very Important] Question: Give main postulates of Dalton's atomic theory? 
Main postulates of Dolton atomic theory are as under: 
1) All alaments are composed of tiny indivisible particles called atoms. 
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li) Atoms of a particular element are identical. They have same mass and same 
volume. 
ii) During chemical reaction atoms combine or separate or re-arrange. They 
combine in simple ratios. 
iv) Atoms can neither be created nor destroyed. 
(Very Important] Question: What are the defects of Dalton's atomic theory? 
Series of experiment that were performed in 1850's and beginning of 20° century 
clearly demonstrated that atom is divisible and consists of subatomic particles, 
electrons, protons and neutrons. Also the atoms of an element may differ in masses 
(such atoms are called isotopes), Thus some of the postulates of Dalton’s atomic 
theory were found defective and were changed. 


Question: Photosynthesis produces glucose and oxygen from carbon dioxide 
and water in presence of chlorophyll and sunlight. Identify the branch of 
chemistry in this case. 

Biochemistry, since photosynthesis is a chemical reaction that occurs in plants (living 
organism). 

Question: Plantation helps in overcoming green house effect. Identify the 
branch, of chemistry in this case. 

Environmental chemistry, since green house effect is an environmental problem. 
Haber's process converts large quantities of hydrogen and nitrogen into 
ammonia (NH3). Identify the branch of chemistry in this case. 

Industrial chemistry, since large scale production of any substance Is the subject of 
industrial chemistry, 

Question: Ammonia is a colourless gas with pungent irritating odour. It is 
highty soluble in water. Identify the branch of chemistry during this process. 
Inorganic chemistry, since it deals with properties of inorganic compounds. 

Question: A chemist performed an experiment to check the percentage purity 
of a sample of glucose (C,H,20,)}. Identify branch of chemistry in this case. 
Analytical chemistry, since it deals with analysis of a compound, whether organic or 
inorganic in nature. 

Question: An analyst determines that NO, is responsible for acid rain. 
Identify the branch of chemistry in this case. 

Environmental chemistry, since acid rain is an environmental problem. 

Question: Chlorofluorocarbon compounds are responsible for the depletion of 
ozone layer. Identify the branch of chemistry in this case. 

Environmental chemistry, since depletion of ozone layer is environmental problem. 
Question: alpha-particles (He) when bombard on nitrogen atom, a proton is 
emitted. Identify the branch of chemistry in this case. 

Nuclear chemistry, since nuclear change can emit protons. 


Question: Define the followings: 

Matter: 

Anything that occupies space and has mass is called matter. 

Mass: 

Quantity of matter in a body, is called its mass. 

SEZ ERBSBAEBBEBEEERBASBESEEBESSBEEBSBAEBESEBEEBEESEBEEBRBZESEBACSBEBAESESIAEES 
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Substance: 

Matter that has a particular set of characteristics that differ from the characteristics of 
another kind of matter is called a substance. 

Element: 

An element is a substance whose all the atoms have the same atomic number. 


A compound consists of two or more elements held together in fixed proportions by 
chemical bonds. 
Mixture: 
An impure substance that contains two or more pure substances that retain their 
ind vidual chemical characteristics is called a mixture. It has two types: 

» Heterogeneous mixture consists of two or more visibly, different components 

+ Homogeneous mixture consists of only one phase. 


[Very Important] Question: Write the two main advantages of garlic. 
+ Bad breath may be-good for you. The chemistry of garlic is not simple. 
« Garlic contains more than 200 compounds. 
« People who eat a lot of garlic have a lower chance of getting stomach cancer, 
suffering from heart disease. 


[Very Important] Question: Describe the classification of molecules? 
A molecule that contains only ane atom is called monoatomic. 


Molecules that contain two or rrore similar or different atoms are palled polyatomic 
molecules. 


[Very Important] Question: Write the formation of Na* ion? 

Sodium has a nucleus of 11 pretons and 12 neutrons. Thus its nucleus has a total 
charge of +11. Around the nucleus, in the ion are 10 electrons, with a total charge of 
-10. The charge on the ion is +11 + (-10) = +1 


[Very ImportQnt] Question: Write the Empirical and Molecular Formulas of 
Aspirin and Vinegar. 

Empirical formula of Aspirin is Cs4gO4. 

Molecular formula of Aspirin is also CsHsO«. 

Empirical formula of Vinegar is C;H402. 

Molecular formula of Vinegar is CH;0. 
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List of Elements with Their Symbols and Atomic Masses. 


Element ‘Symbol ‘Atomic [Atomic ‘Element (symbol Atomic pAtamic 
Number |Mass Number .Mass 
[actinium ee *- BF (227) Meitnerium Mt | 109 (266) 
° [akumniniu at 33 26.96 {Mendeleviom — “Ta” : _|iot T2756) 
i Americhum Am * (198 2 ‘Marcu tg fa — a 
“aAntimon $b 54 128 Molybdenum iMo [42 98.94 
lArgon A 48. 439.05 | |Neodyrmum Nd 60 1844.2 
parsenic - aS 133 «574,92 Naon Ne 10 20.18 
' Astatine iat 55 210 Neptundum N "93 - 237 
Barium Be SH GDP iNicked Mi 28 53.69 
Berkellum Bk oF Ss «G28? Niabium Mb 4d 92.91 
BeryMium CT ee CS Nitrogen “N i? 14.01 
Bismuth ‘ei |i |a09.0 'Nobetium No 402 (253) _ 
| Bakyriuin 
Boron 
Bromine 
Cadmium . 
Calavm- 
Californium 
Karbon c_. 
‘Cerium _| Ce 
‘ i 
‘Ceslum Cs $5 432.9 Praseodymi Pr so C 40.9 
Chlorine cra? SAS emeytiong © ipm b62 147} 
_Chromigan co i $2.00 Protactinlig Pa 49)... fap: 
‘Cobalt lo iF 53,53 i 
Copper. Cu : a 163.55 ‘ [Radon 
|Cuciwm _[cm~ 96 “i{2a7} 
| Darmstadtium Os :110 (281) 
[Dubniamn Ob 105 «sd R2BO) | Rubidium, 
| Dykprosium o 6 162.5 :Rutvensuin ries (. 3 
Einsteinum ts r) (254) [Rutherfordium 1] oe LEZ) (287 = ih 
€rbium Ee a es ‘ 6 ! 
‘Europium 1152.0 Scandium * (Sc at 4 | 
Fermium =— (253) | Seaborgium “ ‘ 
Figorine F 9 19.00 Selenium __—-_—sidg 34. S| 
‘Francium Fr ay. 223) Silicon _ 4 
Gadolinium Gd, jet Silver = : 
'Gatium E}S . $9.72 Somlum . 4 
Germanium 32 72.59 [Strontium — l i —J 
ey BED — pe “Tl sutfur sre. [32.07 
72 178.5 Tantatum ta. re 23__|80.8 ; 
= Hs 108 245 . Techaetium 
FHelium He 2. s—«*d 40 Tellurium ree 176 | 6 
“Holmium fe___167____. 1164.3 _tecbiuy ef sie 
[Hydrogen TH Te a | 
Indium in —si«(4SS~™~CS ak, — Thorium cen ae i320 
oding SSS A2G.S Thyliur Tm 69 166.9. 
Arius dP 192.2 ‘Tin ‘[Sn.  |sd [18.7 : 
iron Fe _|26 |, [55.85 “Titanium Th [22 147.88 
Krypton ; Kr 36 33.86 Tungsten Ww ey : 183.9 ' 
[Danthanue [tad Uranium Ty . 192 [238.0 i 
jLawrencium a ES ee ey) Vanadium ‘23 "50.94 " 
Xenc _____] xe iS4 "131.3 
_ ¥tterbium i 420 173.0 
i ‘Yttrium ee 183.91 1 
Mp 422d [Zine Zn 30 65.39 
. fi Zirconium Zr 40 $1.22 
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CHEMISTRY FOR 9" CLASS (UNIT # 2) 


REVIEW QUESTIONS 


[Important] Distinguish between shell and sub-shell. 
Shell: 
* An electron shell is as an ovbit followed by electrons around an atom's nucleus, 
« The closest shell to the nucleus is called the “1 shell” or “K Shell”. 
+ The shell letters K, L, M are alphabetical. 
« Each shell can contain only a fixed number of electrons. For example 1 shell can 
hold two electrons and 2 shell can hold up to eight electrons. 
« The formula to hold the electrons is 2n’. 
Sub Shell: 
« Each shell is composed of one or more sub-shells, which are themselves 
composed of atomic orbital. 
« For example, the first (K} shell has one subshell, called “1s"- the second (L) 
shell has two subshells, called "2s" and “2p" and so on. 
+ Sub-shells are labeled as s, p, d, f, g etc. 


(Very Important] An atom is electrically neutral, why? 

+ Protons have a positive charge that is usually expressed as +1 though in terms 
of coulombs, 

« It is +1.602x107 C. 

+ The electron has a negative charge that is expressed as -1 and in terms of 
coulombs is equal to -1.602x107'* Cc. 

+ A neutral atom has the same number of electrons as the number of protons in 
it, 

+ Therefore the net charge in an atorn is equal to zero. 

« This makes an atom electrical!!y neutral. 


How many sub-shells are there in N shell. 
Shell n=4 contains 4 sub shelis, s, p, d and f (4s. 4p, 4d, 4F) 


Give notation for sub-shells of M shell 
Notation for M shell is n=3 So M shell has 3 sub-shells called 3s , 3p and 3d 


List the sub-shells of M Shell in order of increasing energy 
3s < 3p < 3d 


Can you identify an atom without knowing number of neutrons in it? 

Yes. By using the following formula we can identify an atom without knowing number 
of neutrons in it. 

Number of neutrons = Atomic mass - Atomic Number = A - 2 

Atamic number = Z = Number of protons = Number of electrons 

Atomic mass = A = Number of protons + Number of neutrons 
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[Very Important] The electronic configurations listed are incorrect. Explain 
what mistake has been made in each and write correct electronic 
configurations. 

x= 15°, 25%, 2p*, 3p7 

Y = 15%, 2s", 2p! 

Z=1s5*, 25°, 2p", 3s" 

According to Auf Bau principle, electrons fill the lowest energy sub-shell that is 
avaliable first. This means electron will fill first 1s, then 2s, then 2p and so on. 
is<2s<2p<3s< 3p< 4s< 3d, 


x = 15%, 25*, 2p*, 3p? 

Correct electronic configuraticn = 15%, 2s”, 2p® 
Y= 1s", 2s", 2p* 

Correct electronic configuraticn = 1s*, 2s* 

7 = 15%, 25*, 2p5, 3s? 

Correct electronic configuraticn = 1s”, 2s”, 2p® 


Which orbital In each of the following pairs Is lower In energy? 
B25. 2D 

The energy of 25 < 2p. 

b. 3p. 20 

The energy of 2p < 3p. 


c. 35, 45 
The energy of 3s < 4s 


Draw Bohr's Model for the following atoms indicating the location for 
electron, protons and neutron 


a. Potassium (Atomic |b. Silicon (Atomic No. | a Argon (Atomic No. 
No. 19, Mass No. 39} 14, Mass No. 28) 18, Mass No. 39) 


Write electronic configuration for the following elements 


i) a =  §| (atomic number 14) = 15% 267 2p* 35? 3p? 
wzMg24 = Mg (atomic wmber 12) = 1s*, 287, 2p®, 3s? 

Ale? = Al (atomic number 13) = 18% 26%, 2p°, 3s*, 3p? 
wAr® = Ar (atomic number 18) = is* 26* 2p* 36% Sof 
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[Very Important] Describe the contribution that Rutherford made to the 
development of the atomic theory. 

In 1911 Rutherford performed an experiment in order to know the arrangement of 
electrons and protons in atoms. 


Rutherford bombarded a very thin gold foil about 0.0004cm thickness with alpha 
particles. 


* He obtained alpha particles from the disintegration of polon um. 

« Alpha particles are helium nuclei that are doubly positively charged (He**). 

e Most of these particles passed straight through the foil. 

* Only few particles were slightly deflected. But one in 1 million was deflected 
through an angle greater than 90° from their straight paths. 

e Rutherford performed a series of experiments using thin foils of other elements. He 
abserved similar results from these experiments. 

Conclusion: 

*e Since majority of the alpha particles passed through the foil un-deflected, most of 
the space occupied by an atom must be empty. 

* The deflection of few alpha particles through angles greater than 90° shows that 
these particles are deflectec by electrostatic repulsion between the positively 
charged alpha particles and the positively charged part of atom. 

« Massive alpha particles are not deflected by electrons. 

*« Rutherford proposed a planetary model (similar to the solar system) for an atom. 

« An atom is neutral particle, 

e The mass of an atem is concentrated in a very small dense positively charged 


region. He named this region as nucleus. 

& positively charged region is present at the centre of an atom and the electrons 
are revolving around the nucleus in circles. 

These circles are called orbits. 

The centripetal force due to the revolution of electrons balances the electrostatic 
force of attraction between the nucleus and electron. 


Explain how Bohr's atomic theory different from Rutherford's atomic theory. 


Rutherford’s atomic theory could not explain the stability of an atom and line 
spectrum for an atom. 

Bohr leaped over difficulty by using Quantum Theory of Radiation that was 
proposed by Max Plank. 

Bohr proposed that an slectron moves around the nucleus in well defined circular 
paths called orbits. 

An orbit has fixed energy. 

Electron present in an orbit does not emit energy. 

Bohr atomic theory explains nicely the stability of an atom and also explains why 
an atom gives line spectrum 
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Describe the presence of sub shells in a shell. 
A shell or energy level is sub divided into sub-shells or sub-energy levels. The value 
of a shell is placed before the symbol for a sub-shell. 
For Example: 

« For K shell n = 1. It has only one sub-shell which as represented by 1s. 

+ ForLl shelln = 2. It has two sub-shells, these are designated as 2s and 2p. 

* ForM shell n = 3, It has 3 sub-shells called 3s, 3p and 3d, 

» For WN shell n = 4, It has 4 sub-shells called 4s, 4p, 4d, 4f 
Note: 
S sub-shell can accommodate maximum 2 electrons, P sub-shell can accommodate 
maximum 6 electrons. D sub-shsll can accommedate maximum 10 electrons. F sub- 
shell can accommodate maximum 14 electrons. 


The increasing order of energy of the sub-shells belonging to aifferent shells is given 
below: 
1s < 2s < 2p < 38 < 3p < 4s < 3d www... 


[Very Important] State the importance and uses of isotopes in various fields 
of life. 
Stable and radioactive isotopes have many applications in science and medicines. 
Some of these are as follows: 
* Todine-131 |s used as a tracer in diagnosing thyroid problem. 
+ Na-24 is used to trace the flow of blood and detect possible canstrictions or 
obstructions in the circulatory system. 
* lodine-123 is used to image the brain. 
+ Cobalt-60 is commonly used to irradiate cancer cells in the hope of killing or 
shrinking the tumors. 
« Carbon-14 is used to trace the path of carbon in photosynthesis. 
+ Radioactive isctopes are used to determine the molecular structure e.g. 
sulphur-35 has been used in the structure determination of thio-sulphate. 
+ Radioactive Isotopes are also used to study the mechanism of chemical 
reactions 
« Radioactive isotopes are used to date rocks, soils, archaeclogical objects and 
mummies. 
The atomic number of an element is 23 and its mass number is 56. 


a)_How many protons and electrons does an atom of this clement have? 


Atomic number = 23 
Atomic mass = 56 
Atomic number =2Z = Numberof protons = 23 
Atomic number =2Z = Number of electrons = 23 


Atomic mass - Atomic Number 

A-Z 

56 - 23 

33 neutrons 
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The atomic symbol of aluminum is written as 13177, What information do you 


get from it? 
Atomic number = 13 
Atamic mass = 27 
Number of electrons = 13 
Number of proton = 12 
Number of neutron = 27-i3=14 


Distribution of electrans in different shells: K = 2,L = 8, M = 3 


Aluminum has 3 electrons in its valence shell. Aluminum can loss 3 electrons te form 
Al*? therefore aluminum is a metal. 


How testing prevailing theories bring about changes in them? 

When ideas of scientists are not correct, scientists did not discard their theory. 
Instead, they revised the theory to take into account néw discovaries. This shows how 
testing prevailing theories bring about changes in them. 


How experimental results of some scientists help chemist to formulate new 
theories and new explanation. 
Definition To “Result”: 
Something that results-effect, consequence-beneficial or discernible effect-something 
obtained by calculation or investigation. 

+ wT, 


A controlled procedure carried out discover or test something. 


Bohr atomic theory explains nicely the stability of an atom and also explains why an 
atom gives line spectrum. Development of Bohr's atomic model explains how 
interpretations of experimental! results of other scientists help chemists to formutate 
new explanations and new theories. 


[Important] Two Isotopes of chlorine are ,7CP* and ,7Cl*’. How do these 
Isotopes differ? How are they alike? 
Difference: 

« Mass Number of 17Cl** is 35 and ,7CP’ is 37. 

« No. of Neutrons in ,7CF* are 18 and in ,7Cl*’ are 20. 

+ Neutral Abundance in 17Cl® is 75% and in ,2Cl?” is 25% 

* Physical Properties of both are different. 


* Both have 17 electrons. 

« Both have 17 protons. 

» Chemical properties of both are alike. 

» Electronic Configuration of both are alike. 


How many electrons can be placed in all of the sub-shells in n=2 shell? 

When n = 2. it is L-shell. L-shell can accommodate 2(n)2 = 2(2)2 = 8. L shell has 

2 sub-shells i.e, s and p. 
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Mass number of an atom indicates total number of protons and neutrons in 
the nucleus. Can you identify an atom without any neutron? 

Yes, ordinary hydrogen (Protilum) has only 1 proton and 1 electron. Hydrogen has no 
neutron in its nucleus. 

Naturally occurring nitrogen has two isotopes N-14 and N-15 which isotope 
has greater number of electrons. 

Both the isotopes have the, same number of electron because isotopes can differ in 
the number of neutrons. 

[Very Important] What are the defects of Rutherford’s model of atom? 

» Classical Physics suggests that electron will emit energy continuously while 
revolving around the nucleus. Thus the orbit of the revolving electron becomes 
smaller and smaller until it would fall into the nucleus. This would collapse the 
atomic structure. 

« If revolving electron emits energy continuously it shculd form a continuous 
spectrum for an atom but a line spectrum is obtained. 

[Very Important] Question: Why Bohr’s Atomic Model is better than 
Rutherford’s Model? Give his postulates. 

Rutherfard’s Model was defective and needs correction. To remove these defects, 
Bohr gave his atomic theory in 1913. This theory clearly explained the line spectrum 
obtained from hydrogen atom. 


i) Electron revolves around the nucleus in fixed circular orbits called energy levels. 

ii) Higher the orbit, greater is its energy. 

iii} The electron can move only in orbits in which the angular momentum (mvyr) of 
electron is integral multiple of h/2n. 

iv) As long as electron remains in a particular orbit, if does not radiate or absorb 
energy. When an electron jumps from lower energy level to a higher energy 
level it absorbs energy and when it jumps from higher energy level to a lower 
energy orbit it radiates energy. 

¥v) This energy emitted is exactly equal to the difference between the two energy 
levels. 

[Important] How does the discovery of isotopes contradicted Dalton’s atomic 

theory? 

According to Dalton's atomic theory, “All atoms of the same element have the same 

mass”, 

Whereas isotopes are atoms of an element whose nuclei ave the same atomic 

number but different mass number. This is because atoms of an element can differ in 

the number of néutrons. Thus the discovery of isotopes contradicted Dalton’s atomic 
theory 

(Important) Why isotopes of an element have similar chemical-properties? 

Chemical properties of an element depend upen the number of pretons and electrons. 

Neutrons do not take part in ordinary chemical reactions. Therefore, isotopes of an 

element have similar chemical properties. 
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Write the valence shell electronic configuration of an element present in the 
3 period and Group III-A. 


Aluminum (Al); 

K - = ds? 

L = 2s7, 2p® 

M = 3s*, 2p (Valence Shell) 


Write two ways in which isotopes of an element differ. 
* The number of neutrons in the nucleus. 

e The atomic mass. 

*« Physical properties and the nuclear stability. 


Which atom has higher shielding effect, Li or Na? 

¢ The valence-shell electron of 4,Na experience less attraction from the nucléus due 
to the presence of 10 inner-shell electrons as campares to 3Li having 2 inner shell- 
electrons. 

« Na atoms will have greater shielding effect due to greater number of Inner shell 
electrons as compare to Li. 


Explain why, Na has higher ionization energy than K? 

e lonization energy decreases from top to bottom in a group. 

« The size of sodium (3 shells) Is smaller than potassium (4 sells}. 

e Therefore Na has higher ionization energy than K (group I-A elements) 


Alkali metals belong to s-block in the periodic table, why? 
Groups I-A on the left side of the table, constitute s-Block because outer shell valence 
electrons of these elements are present in s-orbitals/sub shell. 


Arrange the elements in each of the following groups in order of increasing 
ionization energy: 


Li, Na, K 
Ionization energy of Li > Ionization energy of Na > Ionization energy of K 


(Group I-A Elements) 
CL Brill 


Ionization energy of CI > Ionization energy of Br > Ionization energy of I 
(Group VII-A Elements) 


Arrange the elements in each of the following in order of decreasing 
shielding effect 


Li. Na. K 
Shielding effect of Li < Shielding effect of Na < Shielding effect of K 


CL fr. 
Shielding effect of CI < Shielding effect of Br < Shielding effec: of I 


CL Br 
Shielding effect of CI < Shielding effect of Br 
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Specify which of the following elements you would expect to, have the 
greatest electron affinity. S, P, Cl 

As we move from left to right across a period, the electron affinity generally 
increases. This is due to increase in nuclear charge and decrease in atomic radius, 
which binds the extra electron more tightly to the nucleus. Therefore Cl has greatest 
electron affinity as compared to S and P. 


For normal elements, the number of valence electrons cf an element is equal 
to the group number. Find the group number of the following elements. 
(Note: This is not the answer, but method to find the group number of any element) 

+ Do Electronic Configuration 

+ Guess No. of Electrons in Valance Shell 

« That will be the Group Number 


Write the valence shell electronic configuration for the following groups 
Alkali Metals: 

ns, 

Alkatine Earth Metals: 

ns’, 


Ns*, np’, 
Ns‘, np’, 


Imagine you are standing on the top of Neon-20 nucleus. How many kinds of 
sub- atomic particles you would see looking down into the nucleus and those 
you would see looking out from the nucleus. 

Sub atomic particles present inside the nucleus of Neon-20 are: 

Number of protons 10 

Number of neutrons A-Z = 20-10=10 


a 


Sub atomic particles present outside the nucleus of Nean-20 are: 
Number of electrons = 10 


What types of elements have the highest ionization energies and what types 
of elements have the lowest ionization energies. 

Noble gases (group VIII-A} have the highest ionization energies because they have 
complete outer most shells (follows octet or duplet rule), Trerefore it is difficult to 
remove an electron from their outer most shell. 

On the other hand Alkali metals ‘group I-A) have greater size, therefore Alkali metals 
have lowest ionization energy. 


Two atoms have electronic configuration 1s”, 2s7, 2p* and 1s”, 2s”, 2p*, 3s’. 
The ionization energy of one is 20801KJ/mole and that of the other is 496 
K3/mole. Match each ionization energy with one of the given electronic 
configuration. Give reason for your choice. 
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« Noble gases (group VIII-A) have the highest ionization energies because they 
have complete outer most shells (follows octet or duplet rule). Therefore it is 
difficult ta remove an electron from their outer most shell. Therefore in this 
case the value of ionization energy will be 20801 KJ/mol. 


* The electronic configuration 2s*, 2p*, 3s* (Na) shows the alkali metals (Group I- 
A). Alkali metals (group I-A) have greater size, therefore Alkali metals have 
lowest ionization energy. Therefore in this case the value of ionization energy 
will be 496 K1/mol 


Use the second member of each group from Group I-A, II-A and VII-A to 
show that the number of valence electron on an atom of the element is the 
same as its group number. 

i) Second member of group I-A is (Li). Valance shell configuration of lithium is 
2S’, Here valance electron of Lithium is 1 therefore its group number is also I- 
A. 

ii) Second member of group II-A4 is (Mg). Valance shell configuration of 
magnesium is 3S?. Here valance electrons of magnesium are 2 therefore its 
group number is also IT-A. 

iii} Second member of group VII-A is (CI). Valance shell configuration of chlorine is 
3s’, 3p’ Here valance electrons of chlorine are 2+5=7 therefore its group 
number is also VII-A, 


In what region of the periodic table you will find elements with relatively a} 
High ionization energies, b) Low ionization energies: 

a High ionization energies: 

Noble gases (group VIII-A} have the highest ionization energies because they have 
complete outer most shells (follows octet or duplet rule), therefore it is difficult to 
remove an electron from their outer most shell. Therefore, elements in the upper 
right of the periodic table have the highest ionization energy, (Noble gases, p-block) 


On the other hand Alkali metals ‘group I-A} have greater size, therefore Alkali metals 
have lowest ionization energy. Therefore, elements in the upper left of the periodic 
table have the fowest ionizatian energy, (Alkalis metals, s-black). 


Define periodic table. What is the basis of the classification of elements in 
the modern periodic tabie? 

A table showing systematic arrangement of elements is called periodic table. It is 
based on the Periodic law that states if the elements are arranged in the order of their 
increasing atomic numbers, their properties are repeated in a periodic manner, 


Today how much elements are listed in the periodic table? 


By the end of 18" century, 23 elements are known, by 1870, 65 by 1925, 88, today 
there are 109. 
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Give the significance/advantages of periodic table? 

e The periodic table is one of the most important tools in chemistry. 

*« Itls very useful for understanding and predicting the properties of the elements. 

« For instance if you known physical and chemical properties of one element in a 
group, you can predict about the physical and chemical properties of any other 
element present in the same group. 

« We can use periodic table to relate trends in the reactivity of elements with their 
atomic structure. 

« We can also predict which elements can form ionic or covalent bonds. 


Define period. How many periods are there in the long form of periodic 

table? 

e The horizontal rows of the periodic table are called periods. There are seven 
periods. 

e First three periods are called short periods and the remaining periods are called 
long periods. 

What do you mean by group or family in the periodic table? 

« Elements that have similar properties lie in the same column in the periadic table. 

« Each vertical column of elements in the periodic table is called a group or family. 


What are the representative and transition elements? 

Normal elements; 

« Group A elements are called normal or representative elements. They are also 
called main group elements 

« All s-block and p-block elements excluding the nosle gases are called 
representative or main group elements. 

Transition elements: 

« The d-block elements are called transition elements or outer transition elements. 

+ These elements occupy group 3 to 12 of the periodic table and lie in between the 
S- and p-block elements. 

e The f-block elements are called inner-transition elements. 


What was the concept of John Newland. 

« In 1864, John Newland an English chemist arranged 24 element in order of 
increasing atomic masses. 

e He noticed that every eighth element starting from any point has similar 
properties. 

e His scheme however, failed because many elements were found out of place in his 
arrangement 


What was concept of Mendeleev? 

e In 1869, Mendeleev a Russian chemist developed a classification scheme of 
elements. 

« He recognized that if elements were placed in order of increasing atomic masses, 
the properties of elements repeated at regular intervals. 

* He arranged 65 elements in periods and groups. 
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What is meant by the periodicity of properties? 

e The electronic configuration of the elements shows a periodic variation with the 
increasing atomic number. 

* Therefore, the elements also show periodic variation in their physical and chemical 
properties. 

* Elements having similar valence shell electronic configuration have been placed in 
the same group, one below the other, 


* Chemical properties depend on the valence shell electronic configuration, 

« Because all the elements of a particular group have similar valence shell electronic 
configuration, they possess similar chemical characteristics. 

Physical properties depend on the sizes of atoms. 

Since sizes of atoms change gradually from top to bottom in a4 group. 

Therefore, elements show gradation in physical properties in the same group. 

In a period of periadic tabla the number of electrons present in the valance shell 
increase gradually from left to right. 

e Their chemical and physical properties also show variation in the same manner. 


*  ., ¢ @ 


How does the shielding effect influence the atomic size, ionization energy 

and electron affinity? Justify that shielding effect increases down the group, 

and remains constant in a period from left to the right. 
rjation of shielding effect in a group: 

e AS we move from top to bottom in a group the number of electronic shells 
increase. 

* So the number of electrons in the inner shell also increase. 

e Asaresult shielding effect increases, . ' 

Variation of shielding e t in a period: 

* When we travel from left to the right in the periodic table in a period then number 
of shells remain the same. 

e So the shielding effect does not change in a period. 


e Greater is the atomic size, greater will be the shielding effect. 

e As the force of attraction between the nucleus and outer electron decreases with 
the increases in distance. 

e The electron can be removed nore easily with less energy. 

« Moreover the force of attraction also decreases with the increasing shielding effect 
of the intervening electron. 


Shielding effect depends upon the inner shell electrons. 
If the inner shell electrons are greater, shielding effect will be high and force of 
attraction between valence shell and nucleus will be low. 

* Ina group, number of shells increases from top to bottom and shielding effect also 
increases. 

« The atoms with high shielding effect have low ionization energies. 
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Infl £ shield ffect lect ffinity: 


e In groups, the atomic radius incréases with the increase in the proton number due 
to successive increase of electronic shell which also exert a shielding effect on the 
force of attraction between the nucleus and the valence electrons. 

Thus, the electron affinities usually decrease from top to bottom. 

There are, of course, exceptions to this generalization e.g. fluorine has electron 
affinity less than that of chlorine because it has a smaller atomic size than that of 
chlorine. 


Define electro negativity. Name the most electronegative element and 

discuss its variation in groups and periods. 

Electre negativity is the ability of an atom to attract the electrons towards itself in a 

chemical bond. The American chemist Linus Pauling devised a method for calculating 

relative electro negativities of elements. 

e Pauling assigned maximum value of 4.0 to the electro negativity of fluorine (F). 

* The least electronegative element is cesium (Cs) and its electronegative value is 
0.7 

Variation in 4 group: 

« Electron negativity of elements decreases from top to bottem in a group. 

e This is because an increase in the atomic siza decreases the tendency to attract 
the shared pair of electrons. 

The electro negativity increases from left to right in a period, 
The nuclear charge increases from left to right while the electrons enter the same 
shell. 

e The electrons in the same shell cannot shield each other effectively from the 
attractive force of the nucleus. Hence, the increased nuclear charge attracts the 
shared pair of electrons more strongly. 

e This results in higher electro regativity. 


Vist www downloadclassnotes.comm for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 
(Page 6 of G) 


Written/Composed by: - SHAHZAD JFTIKHAR Contact # 0313-5665666 
Website: wun.downloadclassnotes.com , E-mail: ragoshah ftikhar@gmail. 


CHEMISTRY FOR 9™ CLASS (UNIT # 4) 


State- octet and duplet rules. 


{ . 

The tendency of atoms to acquire eight electron configurations in their valence 
shell, is called octet rule. 
Each noble gas (except He) has eight electrons in their valence shell. 

Ls 
Tne tendency of some atoms to acquire two electron configurations in their valence 
shell is called duplet rule. 
Helium has two electrons in its valence sheli and is also chemically inert. 
Some other elements also tend to achieve two electron configurations in their 
valence shell. For example Hydrogen, Lithium etc. 


Explain formation of covalent bond between two nitrogen atoms. 


Nitrogen is in Group V-A, so it has 5 electrons in the valence shell. 
It needs three electrons to complete its octet. 
So for sharing each N-atom contributes three electrons. 


or >iN=WN: 


How does Al form cations? 
Since Al aterm has three electrons in the outer most shell, it losses three electrons to 
form Al? ion 


Al 1s? 2s?2p°3s’3p' ——+__ Al’? 15? 2s?2p® 


Or 


How does Oxygen form anion? 
Oxygen belongs to Group VI-A on the periodic table, so it has six electrons in its 
valence shell. It needs two electrons to achieve noble gas configuration. 


re) Is° 2s" 2p* + 2e —+O" 1s? 28° 2p* 
—— 
octet 


You can also represent this by electron dot structure. 
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Draw electron cross and dot structure for H;0 motecule. 

e Ohas six valence electrons and each hydrogen atom has one valence. 

e So QO-atom needs two electrons to complete octet. Each H needs one electron to 
complete duplet. 


Describe the importance of nabie gas electronic configuration. 

e Noble gases Usually not combine to other elaments or themselves. 

e It is due to their electronic configuration. 

e He has 2 valence electrons while other elements (Ne, Ar, Kr, Xe, Rn} have 8 
valence electrons. 

e In all noble gases their valence shell is completely filled. 


Explain how elements/ atoms attain stability? 

e An atom gains stability by having 8 electrons in its outer shell or 2 in some cases. 

e It can do this through covalent bonding, or ionic bonding etc. 

e If an element has less than 8 electrons it is unstable, and it gets stability by losing, 
gaining or sharing electrons. 


Describe the ways in which bonds may be formed. 

e The two types of bonds are formed between atoms. Ionic and Covalent. 

e An ionic bond is formed when one atom accepts or donates one or more of its 
valence electrons. 
A covalent bond is formad when atoms share valence electrons. 
The atoms do not always share the electrons equally, so a polar covalent bond 
may be the resuit. 

e When electrons are shared by two metallic atoms a metallic bond may be 
formed. 


Describe the formation of covalent bond between two non-metallic elements. 
Consider the formation of covalent bond in hydrogen molecule. A hydrogen atom has 
a single valence electron. Two hydrogen atoms share their valence electrons to form 
a di-atomic molecule. 


C0) + C4) 


In the formation of this molecule, each hydrogen atom achieves the electron 
configuration of the noble gas, helium which has two valence electrons. 
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Explain with examples single, double and triple covalent bond. 


¢ Single covalent bonds are the bands that are formed by sharing of one electron 
pairs. 

# Consider the formation of covalent bond in hydrogen molecule. A hydrogen atom 
has a single valence electron. Two hydrogen atoms share thelr valence electrons to 
form a di-atomic moiecule. 


CC) CB) 


¢ In the formation of this molecule, each hydrogen atom achieves the electron 
sill nada a the diate = helium which bes Ewe valence pobre 


* Double eavalent bores are the bonds that te roried by aherine oe two electron 
pairs. 

*# Consider the formation of Oz molecule. Oxygen Is in Group VI-A, so it has 6 
alectrons In the valence shell. It needs two electrons to complete its octet. So for 
sharing each C-atom contributes two electrors. 


Oe a 


o O-—e 


Eoumation of triple covalent bond between two nitrogen atoms: 

* Triple covalent bonds are the bonds that are formed by sharing of three electron 
pairs. 

e Consider the formation of Nz molecule, Nitrogen Is in Group V-A, so it has 5 
electrons in the valence shell. It needs three electrons ta complete Its octet. 
So for sharing each N-atem contributes three electrons, 


O-O—-Ch) 


or iia: 


Find the number of valence electrons in the following atoms using the tonic 
table. 

¢ Boron (3 electrons group III-A element). 

* Neon (8 electrons group VIII-A element) 

¢ Rubidium (1 electron group I-A aement) 

* Barium (2 electrons group IJ-A element) 

¢ Arsenic (5 electrons group V-A element) 
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Represent the formation of cations for the following metal atoms using 
electron dot structures. 


Al*?, Sr*?, Bat? 
ion of Al*? jon: i i = 


Since Al atom has three electrons in the outer most shell. It losses three electrons to 
form Alt? ion. iM 


Al 1s? 2s2p°3s?3p' ——-——» at’? 15? 2s'2p" 


Since Sr atom has two electrons in the outer most shell, It losses two electrons to 
form Srt? jon. 


St 1s72872p'3s?3p°45%3d'"4p°Ss" aes Sr? 18 * 26"2p°3s*3p*4s°3d""4p° 


6 


+2 S , 
Since Ba aton has two electrons in the outer most shell It losses two electrons to 


form Ba*? ion. _ 
Ba 15°2s"2p*3s'3p"4s"3ad”"4p"Se"4d “Soe? ———. Ba? 15” ate! 3p*4s730'°4p*40 “Sp* 


Describe the formation of anions for the following non-metal atoms. P, Br, H 


Since P atom has five electrons in outermost srell, it needs three electrons to 
complete octet. So it gains three electrons to form P® ion 
=. 1 - < 


Since Sr atcm has seven electrons in outermost shell, it needs one electron to 
complete octet. So it galns one electron to form Brion. 


Since H atom has one electron in outermost shell, it needs one electron to complete 
duplet. So it gains one electron to form H™ ion, 


SB 2 Se SB SSB SB SB SB SS SS SS SSS SSE SS SE SS SS SS SS SB SB SBS EB SS SE SS SSE ST SSE See ee ee ee 
ee et ee dee ee 
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Represent the formation of cations for the following metal atoms using 
electron dot structures. A) Mg b) Lic) Be 


_c 


Mg ts? 287% 2p" 3s" * Nin”? 1487287 2p? 


_- 1 . 
Li 1s*2s' ——— Litt 1s" 
We can also represent Li”’ 6 following electron dot structure. 


(@)] + te 


Be 487257 0 oo” Be? 1s? 
We can also represent Be” by following etectron dot structure. 


+2 
— ©) + 2e 


For each of the following pairs of atoms, use electron dot and electron cross 
eobaipislpsltcoa to write the equation for the formation of ionic compound. 


-2 
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Al and N: 
For every Al’’ ion we need N™ ion. 


°@ lel 


Is there a need for more adhesives? 
Yes, there Is a need for more adhesive. The adhesive action of palnts and dyes Is 
developed due to hydrogen bonding. 


What is the importance of glues and adhesives in our society? 

e® An adhesive or stick on is a material (natural or synthetic) that adheres or bonds 
items together. 

e Adhesives cure (harden) by either evaporating a solvent or by chemical reactions 
that occur between two or more constituents. 

e Adhesives are advantageous for joining thin or dissimila materials, minimizing 
weight, and when 4 vibraticn-damping joint is needed. 

e A disadvantage of most adhesives is that most do not form an instantaneous joint, 
unlike many other joining p*ocesses, because the adhesive needs time to cure. 

e Resins are widely used to paint dams, bridges, buildings and automobiles. 


Why do atoms react? 

All atoms (except for the noble gases) are unstable because thelr outer electron shell 
is not completely filled. Atoms react with other atoms to gain or lose electrons to fill 
ther outer shell 


Define chemical bond? 
The chemical Force which keéps the atoms together is commonly described a chemical 
bond. 


Define dipote-dipole interacti.ons. What is the nature of these linkages? 
Slightly negative end of polar molecule is weakly attracted to the slightly positive end 
of ancther molecule. Such attracting forces ae called dipole-dipole interactions. 
These linkage sre weak and temporarily. 


What ls Hydrogen bonding? 

The interaction of a highly eiectron deficient hydrogen and lone pair on a nearby 
highly electronegative afom such as N, O or F is called hydragen bond. This 
phenomenon is calied hydrogen bonding. 


RRR OK ROK ROR OR OK 
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REVIEW QUESTION 


Explain why volume of a gas decreases on increasing pressure on it at 
constant temperature? 

There are large empty spaces between the molecules. On increasing pressure on the 
gas, the distance between molecules decreases. So the volume of the gas decreases. 


How does temperature effect vapour pressure of a liquid? 
The vapour pressure of a liquid increases as the temperature increases. The 
molecules in the liquid aré more energetic at higher temperatures, and more 
molecules can escape from the liquid phase into the gas phase. 


Water boils at 120°C in a pressure cooker, why? 

Pressure cooker has valve to controls the pressure. This valve exerts a pressure of 2 
atm. Therefore, the valve does not allow water vapours to escape until the pressure 
inside the pot reaches 2 atm, Because vapour pressure of water becomes 2 atm when 
the temperature reaches 120°C. So water boils at 120°C in a pressure cooker. 


Is evaporation a cooling process? 

According to kinetic theory, the temperature is a measure of average kinetic energy 
of the molecules of a liquid. During evaporation, the escape of high energy molecules 
from the surface of a liquid, lowers the average kinetic energy of the remaining 
molecules and therefore, the temperature of the liquids falls down. Thus evaporation 
is a cooling process. 


Can you make water boil at 70°C? 
Yes, when the pressure of atmosphere is 1 atm, water boils 2 100°C at sea level. So 
water boils at this height above sea level, when its vapour pressure is 34kPa at 70°C. 


Express the pressure 400 mm Hg in kPA? 


1 atm = 760mm == 101.325 kPa = 1.01325 x 10° Pa 
760mm = 1.01325 kPa 

imm = 1,01325/760 

400mm = 1.01325/760 x 400 = 0.533 kPa 


Explain the effect on the volume of a gas by a change in the (a} pressure (b) 
temperature. 


There are large empty spaces between the molecules. On increasing pressure on the 
gas, the distance between molecules decreases. So the volume of the gas decreases. 
Effect of temperature change on the votume of gas: 

When pressure of the gas is kept constant and temperature is increased, the average 
kinetic energy of gas molecules increases. So, the molecules of the gas hit the wall of 
the container more frequently and energetically. This increases internal pressure. As a 
result, volume of the gas increases to restore constant pressure. 
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Explain the following properties of gases (a) Diffusion (b) Effusion 
Diffusion: 


* 


The movement of molecules fram higher concentration to lower is called diffusion. 
Diffusion takes place in all directions. 
For example the smell of rose or a scent spread due to diffusion. 


Effusion: 


The escape of gas molecules through the hole one after the other without collision 
is Called effusion. 

Effusion takes place through a hole of molecular size. 

For example escape of gas molecules from punctured tyre. 


Explain the following terms. 
Evaporation: 


Conversion of a liquid to a gas or vapour at all temperatures is called vaporization 
or evaporation. 

Place some liquid (i.e. ether) in an open container and observe. 

You will notice that the volume of the liquid gradually decreases and finally no 
more of the liquid is left. 

This is because liquids constantly change into gas or vapours. 

According to kinetic theory, the temperature is @ measure of average kinetic 
energy of the molecules of a liquid. During evaporation, the escape of high energy 
molecules from the surface cf a liquid, lowers the average kinetic energy of the 
remaining molecules and therefore, the temperature of the liquids falls down, Thus 
evaporation is a cooling process. 


Vapour pressure: 


The pressure exerted by the vapours of a liquid in equilibrium with its liquid is 
called vapour pressure. 

In a closed container no molecules can escape into the outside air, when a partialiy 
filled container is sealed, 

Some of the liquid molecules vapourize. 

As the time passes, the number of molecules changing into vapours increases. 
Some of these molecules because of their random motions will collide with the 
liquid surface. 

Such moleculés are recaptured by the molecules at the surface of the liquid. This 
process is called condensation. 

These two opposing processes will continue. After some time, the number of 
molecules evaporating will become equal to the number of molecules condensing. 
At this stage equilibrium is established between the liquid aid its vapours. 


The temperature at which vapour pressure of a Ilquid becomes equal to the 
external or atmospheric pressure is called boiling point, 

Vapour pressure of the liquid keeps on increasing with the increase in 
temperature. 

At a certain temperature, the vapour pressure of the liquid becomes equal to the 
atmospheric pressure or external pressure. 

At this stage liquid starts boiling, 
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Explain the effect of external pressure on boiling point. 

e Liquids boil when their vapour pressure is equal to the pressure exerted on the 
liguid by Its surroundings. 

* The normal boiling point of wéter is 100°C, 

In the mountains the atmospheric pressure is less than 1 atm, so water boils below 
100°C. 

« Pressure cooker has valve to controls the pressure. This valve exerts a pressure of 
2 atm. Therefore, the valve does not allow water vapours to escape until the 
pressure inside the pot reaches 2 atm. Because vapour pressure of water becomes 
2 atm when the temperature reaches 1200C, So water boils at 1200C in a pressure 
cooker. 


Differentiate between amorphous and crystalline solids. 

« The solids in which atoms, molecuies or ions are arranged in a regular repeating 
three-dimensional well ordered pattern are called as crystalline solids. 

e Amorphous solids are those in which atoms, ions or molecules are not arranged in 
a definite pattern, rather these are randomly arranged. 


What are allotropes? Explain the allotropic form of any two solids . 
The different forms of an element in the same physical state and phase are called 
allotropic form or allotropes. 


In diamond each carbon atom is bonded to four others, creating a rigid compact 
array, This makes diamond the hardest known substance, 


In graphite carbon atoms are arranged in layers of hexagoral arrays. Weak bonds 
exist between the layers that allow them to slide over one another. This makes 
graphite soft. 


Find the boiling point of each liquid when the atmospheric pressure is 1 atm. 


Name of Liquid Boiling point 
Chioreferm 61°C 

Ethanol 78°C 

Water 100°C 
Ethanoic Acid 119°C 


At wha@f@inperature ethanol will bon when the atmospheric pressure is 51 
kPa. 


At 101.3 kPa pressure, Ethanol boils = 78°C 

At 1 kPa pressure, Ethanol bolls = 78/101.3 

At 51 kPa pressure, Ethanol boils = 78/101.3 x 51 
= 39,274°C 


How can you make water to boil at 80°C? 


The boiling point of water is 100°C when pressure is 760 mm Hg or one atm 
pressure. 
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At 100°C pressure of water = 760 mm Hg 
At 1°C pressure of water = 760/100 
At 80°C pressure of water = 760/100 x 80 
= 608mmHg 
So we can boil water at 80°C when pressure will be 608 mm Hg or 0.8 atm, 


At what temperature chloroform will boil when the external pressure is 50 
kPa. 


When external pressure is 101.3 kPa than B.P of chloroform = 61°C. 

When external pressure is 1 kPa than B.P of chloroform = 61/101.3 

When externa! pressure is 50 kPa than B.P of chloroform = 61/101.3 x 50 
= 30.11°C 


So, chloroform boils at 30.11°C when the external pressure is 50 kPa. 


Can you boil chloroform at O0°C, 
Yes. As temperature in °C can be changed into Kelvin scale. 
Chloroform balls at 61°C = 273 + 61 = 334°K and 0 °C = 273°K 


At 334°K temperature pressure on chloroform = 101.3 kPa 

At 1°K temperature pressure on chloroform = 101.3/334 

At 273°K temperature pressure on chloroform = 101.3/334 x 273 
= 82.82kPa 


Thus when pressure is reduce to 82.82 kPa, chloroform boils a: 273°K (0°C). 


Predict the boiling point of chloroform at 600 mm Hg. 
Since 1 atm = 760 mm = 101.325 kPa. 


When 760 mm Hg pressure then boiling point of chloroform = 61*C. 

When 1 mm Hg pressure then boiling point of chloroform = 61/760 

When 600 mm Hg pressure then boiling point of chioroferm = 61/760x600 
= 48.16°C 


Therefore boiling paint of chloroform is 48.1°C at 600 mm Hg. 


The air in a perfectly elastic balloon occupies 885 cm® during the fall when 

the temperature is 20°C. During the winter, the temperature on a particular 

day is -10°C, the balloon occupies 794.39 cm*. If the pressure remains 

constant show that the given data proves the volume temperature relation 

according to the Charles's Law 

e According to the Charles's law, ratio of volume to absolute temperature is constant 
for any set of conditions. 

e Convert 0°C temperature to Kelvin temperature by adding 273. 

e Find V/T for each set of conditions and compare. 


Temperature (°C) | Volume |Temperature (K) |V/TO 


ps | 8S 2. 885/293 = 3.0204 
794.39 794.39/263 = 3.0204 
The ratio V/T = 3.0204 is fairly constant. Thus volume of the gas varies directly with 


the absolute temperature as stated by the Charles's law. 
BERBER SEAREBEZERBBZESRBABEABZEBEEBEERBSEREBSZEBEEBERE SBE ERBABZEBAEBEBAESESAEES 
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In the past, gas volume was used as a way to measure temperature using 
devices called gas thermometers. An experimenter obtains following data 
from as thermometer. 


orc 


« According to the Charles's law, ratio of volume to absolute temperature is 
constant for any set of conditions. 

+ Convert 0°C temperature to Kelvin temperature by addirg 273, 

+ Find ¥/T for each set of conditions and compare 


Temperature (°C) | Volume [Temperature (K) |V/T_____—*+d 
27/273 = 0.0099 


aay eae 
3.7/373 = 0.0099 
POD | SS 5.7/573 = 0.0099 


The ratio V/T = 0.0099 is fairly constant. Thus volume of the gas varies directly with 
the absolute temperature as stated by the Charles‘s law. 


In automobile engine the gaseous fuel-air mixture enters the cylinder and is 
compressed by a moving piston before it is ignited. If the initial cylinder 
volume is 990 cm’, After the piston moves up, the volume is 90 cm*, The 
fuel-air mixture initially has a pressure of 1.0 atm and final pressure 11.0 
atm. Do you think this change occurs according to the Boyle’s law? 

« According to the Boyle's law. product of pressure and volume is constant at any 

two sets of conditions. 
* Calculate P x V for the two sets of condition and compare. (1 dm = 1000 cm’) 


P, x V; before change = 1 x atm x 990/1000 dm? = 0.99 atm.dm* 
P, x V2 after change = 11 atm x 90/1000 dm = 0.99 atm.dm?* 
So it is proved that Py xv; = Pz x V2 


Thus the calculated result agrees with the pressure-volume relationship according to 
the Boyle's Law. 


A sample of neon that is used in a neon sign has a volume of 1500 cm’ ata 

pressure of 636 torr. The volume of the gas after it is pumped into the glass 

tube of the sign is 1213.74 cm® when it shows a pressure of 786 torr. Show 

that this data obeys Boyle's law 

» According to the Boyle's jaw, product of pressure and volume is constant at any 
two sets of conditions. 

e Calculate P x V for the two sets of canditlon and compare. 

* (1 dm = 1000 cm®) and (a atm = 760 torr) 
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P, x V, before change = 636/760 x atm x 1500/1000 dm* = 0.8368 x atm x 1.5 dm’ 
= 1.255 atm.dm> 

P, x V2 after change = 786/760 x atm x 1213.74/1000 dm? = 1.0342 x atm x 1.21374 dm* 
= 1.255 atm.dm* 


So it is proved that Py xvi = P2 X V2 


Thus the calculated result agrees with the pressure-volume relationship according to 
the Boyle's Law. 


Instrumentation changes as science progresses, comments on it? 

e If any instrumentation changes occur, the internal validity of the main conclusion 
is affected as alternative explanations are readily available, 

e The instrumentation, or if dropping out leads to relevant bias between groups, a 
whole class of alternative explanations is possible that account for the observed 
differences. 

e If any instrumentation changes occur, the internal validity of the main conclusion 
is affected, as alternative explanations are readily available 


The water level in an aquarium decreases slowly even though the tank does 

not leak. What change of state is occurring? 

« The volume of the liquid gradually decreases and finally no more of the liquid is 
left. 

* This is because liquids constantly change into gas or vapours even when the 
temperature is less than the boiling point of a liquid. 

« In evaporation, some molecules in the liquid break away and enter the gas or 
vapour state. 


What types of attractive forces do you expect between the molecules of HF 
and HCI? 

Hydrogen fluoride (HF); 

The H-bond in HF is so strong that the motecules remain associated through H- 
bonding even in the gaseous state. 

The attractive forces: between positive end of one polar molecule and negative end of 
other polar molecule are knawn as dipole-dipole forces. 


Name two substances that are solids at 25°C. Name two substances that are 
liquid at 25°C. 

Solid at 25°C Sodium Chioride (NaCl) and Silver Nitrate (AgNO3} 

Liquid at 25°C Water and Ethanol 

Identify the process occurring in each of the following 

Mothbalis slowly disappear 

Sublimation 


A cold windshield becomes covered with ice when struck by Raindrops 
Condensation 
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An autoclave is used to sterilize surgical equipment. It is far more effective 
to produce steam by autoclave than steam produced from boiling water in 
the open atmosphere, because it generates steam at a pressure of two 
atmospheres. Explain why an autoclave is such an efficient sterilization 
device. 

When the pressure of atmosphere is 1 atm or 101.325 kPa water boils at 100°C at 
sea level, This is because at this temperature vapour pressure of water is 1 atm or 
101.325 kPa. 

When vapour pressure of water becomes 2 atm then the temperature reaches 120°C. 
So water boils at 120°C in a autoclave and produces more stream in less time. Due to 
high pressure autoclave is more effective to produce stream as compare to boiling 
water in the open atmosphere (1 atm) 


THEORY 


Freeze dried foods are light weight and can be conveniently re-constituted 
by adding water. How? 

Freeze drying is a dehydration process typically used to preserve a perishable 
material or make the material more convenient for transport. Freeze drying works by 
freezing the material and then reducing the surrounding pressure to allow the frozen 
water in the material to sublimate directly fram the solid phase te the gas phase. 


Define Pressure. What is its unit? 
Force exerted by a gas on unit area of a container is called its pressure. It unit is 
pascal (Pa). 


Why gases are compressible? 

Gases are compressible due to presence of large empty spaces between the gas 
malecules. 

What do you know about the mobility of gases? 

Gases have tendency to expand and fill the entire available space. So these can be 
transported through pipes over long distances. 

What do you know about the density of gases? 

Gases have very low densities under normal conditions, This is due to large spaced 
between gas molecules. 

Define gas laws? 

The relationship that expresses the influence of one variable on another with the two 
Variable constant are called gas laws. 

State and explain Boyle’s law? 

Volume of a fixed amount of gas at a given temperature is inversely proportional to 
the applied pressure. 


a] a lfv 
p = 1/v x constant 
pxvV = constant 
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State and explain Charles‘s law? 
Volume of given mass of a gas varies directly with absolute temperature at constant 


pressure, 

V a T 

V = constant x T 
ViT = constant 


When you put nail polish remover on your palm, you feel a sensation of 
coldness. 

The chemical nail polish remover is very volatile, it evaporates very quickly. To 
change from a liquid state, to a gaseous state takes energy. The warmth of your palm 
supplies the energy. The flow of heat is from your palm and inte the liquid. This 
ramoves heat from your palm and has the sensation of being cool. 


Does vapour pressure depend upon the nature of a liquid? 
Yes it depends. The vapour pressure of a liquid decreases when inter molecular forces 
increases, 


Define distillation. 

A process called distillation is used to purify the liquids. It is a process in which a 
liquid is heated to vapourize it aid the vapours are cooled to condense them back ta 
the liquid in a different container, 


What are allotropic forms of sulphur? 
Rhombic Sulphur, Monoclinic Sulphur and Plastic Sulphur 


ARE OR OR ROE OK RAO OK 
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REVIEW QUESTION 


Differentiate between saturated and unsaturated solution? 

Saturated solution: 

The solution which cannot dissolve more solute at a particular température is 
called a saturated solution. 


A solution which can dissolve more of the solute at a given temperature is called 
an unsaturated solution. 


Give example of a solid solution containing two solids. 
« Grass is an alloy of copper and zinc, 
« Steel is an alloy of iron containing small amounts of carbon and silicon. 


Can you call collide a solution? 
Yes, collides are heterogeneous solution. For example: 
\) Starch solution 
li) White of an egg. 
iii} Gelatin, glue, gums Milk, rubber, fog, dust in the air, jellies, paints, blood 
and starch in water. 


Gasoline does not dissolve in water, why? 

e Gasoline and oils do not dissolve in water. 

* Gasoline and oil molecules aré non-polar in nature. 

e The attraction between a water molecule and oil or gasoline molecule is very weak 
so these liquids are insoluble in water. 


Are gem stones solutions? 

* Yes, Many naturally occurring gemstones are solid solutions. 

e For example Ruby, Opal, in these solutions a solid solute dissolves in a solid 
solvent. 

* We call these solutions as solids in solids. 


A tiny crystal of a solid substance is added to an aqueous solution of the 
same substance. What would happen if the original solution was a} super 
saturated b) unsaturated c)} saturated 

a) Crystallization will start. 

b) =: Tiny crystal of a sclid substance will again dissolve 

c) Tiny crystal of a substance start settling down at the bottom. 


Explain why CH;0H is soluble in water but C,H, is not. 

« Methanol (CH3OH) is soluble in water due to hydrogen bonding. 

« The general principal is “Like dissolve like”. 

e As water is polar solvent and Benzene is non polar, therefore benzene will not 
dissolve in water, 
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How can prepare 250 cm’ of 0.5M MgSO, from stock solution of 2.5M MgSO,.? 


M, = molarity of given MgSO, = 2.5M 
Vi04$= volume of MgSO, need to dilute = ? 
M: = molarity of required MgSO, = 0.5M 
V2 = volume of required MgSO, = 250cm? 
MV > M2V2 
M2V2 
Vi Sere 
My 
0.5 x 250 
Vi Mo RES 
a5 
125 
Vi = ----- = 50cem 
2.5 


Give examples of the following: 


Soda water, hydrochloric acid 


b) __a solid solution of two solids 
e 8rassis an alloy of copper and zinc. 
» Steel is an alloy of iron containing small amounts of carbon and silicon. 


What is the molarity of a solution prepared by dissolving 1.25g of HCI gas 
into enough water to make 30cm? of solution. 


Mass of solute HCI = 1.259 
Molar Mass of solute HCl = 1 + 35.5 = 36.59 
Volume of Solution = 30cm? 
Mass of solute 1000 
Molarity Bo Seeeasansassesncensas= Xoo Sten ceensenemansensecescenca 
Molar mass of solute Volume of solution in cm? 
1.25 1000 
Molarity = = -------- Noo eawereces= 
36,5 30 
1250 
Molarity S  seeeee= = 1.14M 
1095 
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Formalin is an aqueous solution of formaldehyde (HCHO), used as a 
preservative for biological specimens. A biologists wants to prepare 1dm/? of 
11.5M formalin. What mass of formaldehyde he requires? 


Volume of Soalution = 1 dm? = 1000cm? 

Molarity = 11.5M 

Molar Mass of solute (HCOH) = 1+12+1+16 = 309 
Mass of solute 1000 

Molarity Bo eeeeeeeeseeenasammna= Mo Stee serene nsec sean sn arenas 
Molar mass of solute Volume of solution in cm3 

Mass of solute 100G 
11.5 S00 ------------++05 M00 wee en--- 


al = meen eee een eee 


Mass of solute 11.5 x 30 


345g 


A solution of Ca(OH). is prepared by dissolving 5.2mgq of CafOH) 2 to a total 
volume of 1000cm’, Calculate the molarity of this solution. 


Mass of solute Ca(OH}z = 5.2mg = 5.2/1000 = 0.00529 
Molar mass of Ca{OH), = 40+2x164+2x1 = 40+32+2 = 74g 
Molarity = ? (: 
Mass of solute 1006 
Molarity = = wevwn env en anne nner ne ee RY. ea ee a ee 
Molar mass of solute Volume of sclution in cm? 
0.0052 1000 
Molarity a. -Sesessae So MaaRsemnae 
74 1000 
0.0052 
Molarity = = -------- = 0.00007 = =7x10°M 
74 


Cakulate the number of moles of solute present in 1.25cm* of 0.5M H3POq4 
scjution. 


Volume of solution indm? = 1.25/1000 = 0.00125 dm 
Molarity = 0.5M 
Number of Moles = ? 
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Molarity Bo sae menenencccnnsnsenaesecancs 
Volume of solution In dmv’ 
Number of moles 
0.5 | Shbdiewemeskeeweramenenaeedae 
0.00125 
Number of moles = 0.5 x 0.00125 = 0.00063 = 6.3 x 10°* moles 


Calculate the new molarity when 100 cm? of water is added to 100 cm?® of 
0.5M HCl. 


M, = new molarity = ? 
Vi = volume of solution = 100+100 = 200cm* 
M2 = molarity of HCL given = 0.5M 
Vo = volume of HCL = 100cm? 
Mii = M2V2 
MoV: 
My = ~-=-=-- 
Vi 
0.5 x 100 0.5 
ree = = = 025M 
Me 200 2 


How are solutions useful for society? Give three examples. 

« We use many solution substances in our daily life such as air, soft drinks, juices, 
shampoo, petrol, natural gas, diesel, kerosene, cough syrup etc. 

e Most of the chemical réactions that take place in the bodiés of living organisms 
occur in aquaous solutions. 

e Brass, steel, german silver are also solutions. These are widely used for making 
cooking utensils, surgical tools, cutlery, musical instruments and many cther 
objects. 


A& 10g of solid solute is placed in 100 g Of water at 20°C and all of it 

dissolves. Then another 4g of the solute is added at 20°C and all of it 

dismoWes. 

a) Is the first solution saturated, unsaturated or supersaturated? 

b) Is it possible to tell from this information that the final solution is 
unsaturated or saturated? 

a) Unsaturated. 

b) Unsaturated. Because a solution which can dissolve more of the solute at a 
given temperature is called an unsaturated solution. 
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What should you do to change: 

a) a saturated solution to an unsaturated solution. 

b} an unsaturated solution to a saturated solution. 

a) i) Add more salvent. 
ii) Increase temperature. 

b} Keep adding solute until the solvent cannot dissolve eny more at that given 
temperature, 


Knowing the molarity of a solution is more meaningful than knowing 
whether a solution is dilute or concentrated. Explain. 

Knowing the molarity is more meaningful because by knowing it you can not only 
know if it is diluted or concentrated, but also the actual concentration. 


Design an experiment to determine the solubility of table sugar in water at 
room temperature. 

Prepare saturated solution of sugar in 100g of water. 

Take this solution In a pre-weighed china dish. 

Place china dish on the bumer and heat it slowly till water evaporates completely. 
Cool china dish and weigh it. 

Calculate the mass of sugar present in it. 

Solubility of sugar in 100g of water at roam temperature is 204g. 

« Solubility of Sodium Chloride and Sucrose in Water from 0-100°C 

Design an experiment to prepare 10% mass by volume solution of 
CuS0,4.5H20 (nelathota)- 

If we dissolve 10g CuS0O,4.5H20 (Nelathota) in sufficient water to make 100 cm? 
solution, the resulting solution will be 10% m/v. 


x 7; ¢@ *# 8 @ 


Which solution is more dilute 50cm’ of 0.2M NaOH or 100cm?® of 0.1M NaOH. 
Case 1: 


Volume of solution indm3 = 50/1000 = 0.05 dm 
Molarity = 0.2M 
Number of moles = ? 
Number of Males 
Molarity Mi ete aera 
Volume of solution in dm 
Number of Moles 
0.2 ST eee wn wn ennenenonnn 
0.05 
Number of Moles = 0.2% 0,05 = 0,01 moles. 
Case 2: 
Number of Moles 
Molarity So seeeewwsewsencsersseweerene 


Volume of soiution in dm? 
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Number of Moles 0.1x0.1 = 0.01 moles. 


Which solution is more concentrated 100cm?* of 0.1M HCI or 100cm? of 0.1M 


NaOH. 
Case 1: 
Mass of solute 1000 
Molarity ea ee pO ai seat rie nica eter ee 
Molar mass of solute Volume of solution in ern? 
Mass of HCl 1006 
0.1 S (Seeeheeeekasmeseaevers M-. .exssee 
36.5 100 
Mass of HCl 
0.1 M (esetesseaeaeedan sees x 10 =m, ~ 
36.5 r 
0.1 x 36.5 \ 
Mass of HCl = wonren------y , * 0.3659 
10 
Case 2: 
Mass of solute 1000 
Molarity «§ Swen weeeeeneeeenene=eo= Ko eee ewewreewewereereweneceres 
Molar mass of solute Volume of solution in em? 
Mass of NaOH 1000 
0.1 = saees SS a ae 
40 : 100 
Mass of HCl 
0.1 St nen nen n en nnennenn- x 10 
40 
0.1 x 40 
Mass of HC! = eaeeenence = 0.4g 
10 
Decision: 


Since mass of NaOH is greater than HCI, therefore 0.1M NaOH is more concentrated. 


Benzene is a common organic solvent. Its use is now restricted because this 
can cause cancer. The recommended limit of exposure to benzene is 0.32 mg 
per dm? of air. Calculate the molarity of this solution. 

SRRESRBSBAESBAZEBSZECBABEASEBESBESEBSAAESBAZESBSZESBESESBEERBRBZEBACSBEBAESZAEES 
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Mass of solute CeHs = 0.32mq = 0.32/1000 = 0.00032q 
Molar mass of CeHe = 6x12+1x6 = 72+6 = 78g 
Valume of solution = 1dm? = 1000cm? 
Molarity = ? 
Mass of solute 1000 
Molarity Fo rere e ee eerenecrsarene= ) tal alatahatatatatalatatatatataberatababatatatateratane 
Molar mass of solute Volume of solution in cm? 
0.00032 1000 
Molarity MO pene nn nr nnn nna----- M0 see 
78 1000 
0.00032 
Molarity = seeeeeens- = 0,000004M = 4x10°°M 
78 


A patient in a hospital is often administered an intravenous (IV) drip 
containing an aqueous solution. This aqueous solution contains 0.85%( mass 
by volume) of sodium chloride or 5% (mass by volume) of glucose. Calculate 
the molarity of both these solutions. 

Case 1: 


Mass of solute = 0.85 g 

Molar mass of NaCl = 23+35.5 = 58.5 g/mol 
Mass of solute 1000 

Molarity = REneR Ror eMeeneewees Te ee 
Molar mass of salute Volume of solution in cm? 
0.85 1000 

Molarity = seasee x aceen- = 0.145 M 
58.5 1000 

ase 2: 

Molarity solute = 5g 

Volume of Solution = 100 cm? 

Molar mass of glucose = 12x6+1x12+16x6 = 180 9 / mol 
Mass of solute 1000 

Molarity = 0 =+==+==--=------------ Ko tee ee ane anne annem nn ennnnne- 
Molar mass of solute Volume of solution in cm? 
5 1000 

Molarity = = x ------ = 0.278 M 
80 100 


100 cm? of NaOH solution was heated to complete dryness, 1.5 g residue left 
behind. What was the molarity of the solution. 


Visit www downloadclassnotes. comm for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more. 
(Page ? of 8) 


Written/Composed by: - SHAHZAD IFTIKHAR Contact # 0313-5665666 
Website: www downloadclassnotes.com , E-mail: i i 


CHEMISTRY FOR 9" CLASS (UNIT # 6) 


Molar mass of solute NAQH = 23+16+1 = 40q 
Volume of solution = 100 cm? 
Molarity (M) = ti 
Mass of salute 1000 
Molarity So reer renee eerennenneee= ) a stelalataiatetatatatatatatatataberatabalatataretatatate 
Molar mass of solute Volume of salution in cm? 
1.5 1000 
Molarity = aene== x -——-— = 0.375 M 
40 100 
THEORY 


What is solute and solvent? 
* Ina solution, substance that is present in lesser amount is called solute. 
* Ina solution, substance that is present In larger amount is called solvent. 
What is supersaturated solution? 
A solution that contains more of the solute than is contained in a saturated solution is 
called supersaturated solution. 
What do you know about ozone? 
Ozone is found in upper atmosphere. It has an important biological function. It 
presents most of sun’s ultraviolet solar radiations from reaching the earth. Long 
exposure to these radiation can cause cancer. 
Define the following terms: 
Fog: 
Foc is a solution of water vapours in air. 


Fermentation of cané sugar produces 95% v/v of ethyl alcohol called rectified spirit. 


The metal mercury is the only metal that is liquid at room temperature. It dissolves a 
number of metals to give a solution called amalgam. 


The amount of solute that dissalves in 100g of solvent at 4 particular temperature is 
called its solubility. 

True Solution: 

A true solution is a homogeneous mixture in which the particles are individual 
molecules or ions distributed evenly throughout the surrounding fluid. 

Suspension: 

Such a heterogeneous mixture containing particles large enough to be seen with 
naked eye and clearly distinct fram fluid is called suspension. 

Colloid; 

A heterogeneous mixture of tiny particles of a substance dispersed through a medium 
is called colloid. 

Alloy; 

Most commercial metals aré examples af solid solutions of various metals and are 
called alloys. For example brass. 
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REVIEW QUESTION 

What is oxidation state? 

Oxidation state or oxidation number is defined as the number of charges an atom will 

have in a molecule or a compound. 

Identify reducing agent in the following reaction. 

CuO + Hz ---------------- > Cu+H,0 

Because the oxidation number of Cu decreases (+2 to 0), so CuO; is an oxidizing 

agent. Similarly the oxidation number of H increases (0 to +2), therefore He is 

reducing agent. 

Write chemical reactions that occur in Nelson's cell. 

At anode (Oxidation): 

2CT ae nnenccnecsnnse > Cle + 22° 

At cathode (Reduction): 

2H:0 + 2€ ---------------- > H2 + 20H 

Why tin plated steel is used to make food cans? 

Focd and beverages industries use tinplated steel cans because the components of 

food beverages and the preservatives contain organic acids or their salts. They may 

form toxic substances by reacting with iron. These acids and salts are corrosive. Tin 

plating is nonpoisonous and prevents corrosion, 

Explain one example from daily life which involves oxidation reduction 

reaction? 

Redox in photography: 

* 4 photographic film is basically an emulsion of silver bromide, (AgBr) in gelatin. 

« When the film is exposed to light, silver bramide granules become activated. 

« Exposed film is placed in the developer solution (Hydroquinone) that is actually a 
reducing agent. 

* In hydroquinone the activated granules of silver bromide are reduced to black 
metallic silver. 

* Inactivated silver bromide Is removed from the film by using a solvent (Sodium 
thiosulphate) called a fixer. 

« The areas of the film exposed to the light appear darkest because they have the 
highest cancentration of metallic silver. 

« Thus photography involves oxidation-reduction reaction. 


Define oxidation and reduction in terms of loss or gain of oxygen or 


hydrogen. 

Oxidation: Reduction 

Gain of oxygen Loss of oxygen 
Loss of hydrogen Gain of hydrogen 


Define oxidation and reduction in terms of 1055 or gain of electrons. 


A process that involves the loss of electrons by an element is called oxidation. 
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Reduction: 

A process that involves the gain of electrons by a substance is called reduction. 

Cl + O° nnennenen-on---- > Cr 

O + 2@° ---------------- > o- 

List the possible uses of electrolytic cell. 

* Down's Cell is used for the commercial preparation of sodium metal. It produces 
chlorine gas as by product. 

« Nelson's Cell is used for the commercial preparation of sodium hydroxide. It also 
produces chlorine and hydrogen gas as by product. 

e« Electrolytic cells are used for the commercial preparation of calcium and 

magnesium metals. 

It is used to produce aluminum metal commercially. 

It is used for the purification of copper. 

Electrolytic cells are used to @ ectroplate metals such as tin, silver, nickel etc. 

Electrolytic cells are used to prepare anodized aluminum. Anodized aluminum can 

absorb dyes. 

Describe how a battery produces electrical! energy. 

A battery is a galvanic cell or a group of galvanic cells joined in series. 

It generates electric current by a redox reaction. 

When connected in a circult Its anode oxidizes by releasing electrons. 

These electrons through the external circuit begin to flow towards the cathode. 

At cathode these electrons reduce oxidizing agent present in the electrolyte, 

Describe the method of recovering metal from its ores. 

e The process of producing a metal from its ores, always involves oxidation reduction 
reaction. 

*« Most of the metals are found in nature as oxides or sulphide ores. 

« After mining the ore, desired mineral is separated from the other materials. 

« Purified metal oxides are reduced to free metals by using a reducing agent. 

Explain electrolytic refining of copper. 

e The copper metal obtained from its ores is usually impure. 

e It contains impurities such as zinc, iron, silver and golc. These impurities are 
removed by the process of electrolysis. 

e In this process impure copper bars act as anode and pure copper bars as cathode. 

e CuSO, solution containing littis sulphuric acid is used as the electrolyte. 


Working: 
On passing electricity copper anode dissolves forming Cu*? ions. 


* 

* Cations move towards the cathade at which only Cu** ions are reduced. 
e Thus pure copper deposits at cathode. 
a 
° 


> ¢ @ ¢€ 


ao,rp es @ * 


The less electropositive metals silver and gold fall to the bottom of the ceil. 
Copper obtained in this process is 99.5% pure. 
Following reaction occur in this process: 


At anode: 
Cu Wen pee ne teehee > cut? _ 2e 
Cut? + Ze Sa sr Sa wad re > cu 
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Explain how food and beverage industries deal with corrosion. 

e Tin plated steel is used to make cans. 

e Food and beverages industries use tin-plated steel cans. This is because the 
components of food beverages and the preservatives contain organic acids or their 
salts. They may form toxic substances by reacting with iron. These acids and salts 
are corrosive, 

« Tin plating is nonpoisonous and prevents corrosion. 


Differentiate between Electrolytic and Galvanic Cell. 
Electrolytic Cell: 
Electrical energy is converted into chemical energy. 
Current is used to drive chemical reaction. 
Non-Spontaneous oxidation-reduction reaction takes place. 
Electrolysis takes place. 
Examples are Down's cell, Nelson’s cell 

alvanic Cell: 
Chemical energy Is converted into electrical energy. 
Current is produced due to chemical reaction. 
Spontaneous oxidation-reduction reaction takes place. 
Electronic Conduction takes place. 
Examples are Danie! cell, fuel cell. 


soe, ev rig* * * & 


Define oxidation number or oxidation state. 

« Oxidation state or oxidation number is defined as the number of charges an atom 
will have in a molecule or a compound. 

« The elements that show ar increase in oxidation number are oxidized. The 
slements that show a decrease in oxidation number are reduced 


Find the oxidation state of nitrogen in the following compounds. (i) NO (ii) 
N29 (111) NaO3 (iv) HNO; 

Oxidation number of N in NO3; 

The sum of oxidation numbers must be zero. 
[Oxidation No. of N] + 2[Oxidation No. of O] 
[Oxidation No, of N] + 2[-2] 

[Oxidation No. of N] - 4 

[Oxidation No, of N] 


The sum of oxidation numbers must be zero. 
2[Oxidation No. of N] + [Oxidation No. of O] 
2fOxidation No. of N] + [-2] 

2[Oxidation Na. of N] - 2 

2[(Oxidation No. of N] 

(Oxidation No. of NJ 


uuu uu 
NMNOoOOoo 
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The sum of oxidation numbers must be zero. 
2(Oxldation No. of N] + 3[Oxidation No. of O} 
2[Oxidation Na. of N] + 3[-2] 

2(Oxidation No. of N] - & 

2(Oxldation No. of N] 

[Oxidation No, of N] 


Vpuu uu 
Anooc eS 


; 
The sum of oxidation numbers must be zero, 

[Oxidation No. of H] + [Oxidation No. of N] + 3[Oxidation No. of OJ 
[+1] + [Oxidation No. of N] + 3[-2] 

+1 + (Oxidation No. of N] - 6 

[Oxidation No. of Nj - 5 

[Oxidation No. of N] 


iouou we 
wmoacasg 


Find the oxidation state of S in the following compounds. (a) H2S (b) H250; 
(c} Na25203 


Oxidation number of $ in H2S: 
The sum of oxidation numbers must be zero. 


[Oxidation No. of S] + 2[Oxidation No. of HJ] = 0 
[Oxidation No. of S] + 2[+1] = 0 
(Cxidation No. of S] + 2 = 0 
[Oxidation No, of $] = -2 


i 
The sum of oxidation numbers must be zero. 


2[Oxidation No. of H] + [Oxidation No. of S] + 3[Oxidation No. of O] = 0 
2[+1] + [Oxidation No. of $] + 3[-2] = 0 
+2 + [Oxidation No. of S] - 6 = 0 
[Oxidation No. of S] - 4 = 0 
[Oxidation No. of S] = +4 
The sum of oxidation numbers must be zera. 
2[Oxidation No. of Na] + 2(Oxidation No. of S] + 3[Oxidation No. of 0] = 16) 
2(+1] + 2[Oxidation No. of S] + 3[-2] = 0 
+2 + 2[Oxidation No. of S] - 6 = 0 
2(Oxidation No. of S] - 4 = 0 
2[Oxldation No. of S] = 4 
[Oxidation No, of S] = 4/2 
= +2 


RR KK FR KOR A A RO 
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REVIEW QUESTION 


In a group the reactivity of metals with oxygen increases? Give example. 
In a group the reactivity of metals with oxygen increases. For example, alkali metals 
on exposure to air show an increase in affinity for oxygen as we move down the 


group. 
Lithium forms normal oxide. 

ALI + Og onecnennsecnane= > 2Li,0 
Sodium forms per oxide. 

2Na + O2 ---------------- > Na202 
K, Rb and Cs form super oxide. 
K + Og cnnenonnennenene > KO2z 


In periods as we move from left to right, reactivity of metals with oxygen 

decreases. Explain. 

In periods as we move from left to rigOht, reactivity of metals with oxygen decreases. 

Examples: 

* In the third period sodium readily reacts with oxygen to form sodium peroxide, at 
room temperature. 
Mg reacts with oxygen only on ignition. 

*« Al reacts with oxygen on heating. It is superficially oxidized at room temperature 
to 

e form AbO; layer which serves as a protective covering that prevents further 
reaction. 


Which element is more metallic Mg or Al? Explain. 
Mg is more metallic than Al. 


What is the importance of Mg? 

e Magnesium has relatively low density and it is used in making light weight alloy 
with aluminum that are used for making frames of automobiles, air craft and space 
ship, cameras etc. 

Since magnesium burns brilliantly, it is used in photo flash guns, 
Mg({OH), is called milk of magiesia and is commonly used as antacid. 


Arrange the following in order of increasing acidic strength, 
HF < HC} < HBr < HI 


Can F, oxidize air the halides ions to free halogen? 

e Yes, Fz can oxidize al! the halides ions to free halogen. 

e Oxidizing power of F2 is the highest and that of 12 is lowest. 

e Due to the relative strength as oxidizing agent, it is possible for a free halogen ta 
oxidize the ion of halogen next to it in the group. 

e This means F2 can oxidize all the halide ions to free halogen. 

For example: 
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Fa + 2KC| ---------------- > 2KF + Cio 
F, + 2KBr ---------------- > 2KF + Br 
Fat 2Nel s-=-s<=-s<s-=-<- > 2NaF + I, 


Arrange the following oxides in order of decreasing basic character. BeO, 
Ca0, MgO, SrO 
SrQ > GaO > MgO > BeO 


Rank the each set of elements in order of increasing metallic character. (a) 
AI, Na, Mg (b) Na, L1, K 

a) Na<Mg<Al 

by Li<Na<K 


Which of the following displacement reaction will not occur? Give reason. 


Displacement reaction will not occur because the reactivity or halogens decrease 
down the group. Thus, the order of decreasing power oxidizing is: 

F, > Clo > Br2 > I: 

Therefore Clo cannct oxidized F2. 


Displacement reaction will occur because the reactivity of halogens decrease down 
the group. Thus, the order of decreasing power oxidizing is: 

F2 > Cle > Br. > 12 

Therefore Br2 can oxidized Br2, 


Displacement reaction will not occur because the reactivity of halogens decrease 
down the group. Thus, the order of decreasing power oxidizing is: 

Fo > Cl > Br, > Ip 

Therefore h cannot oxidized Bro. 


Give some important applications of platinum. 

e« Platinum is widely used as catalyst. 

e For example, 100% pure sulphuric acid is prepared by the contact process. In this 
process platinum is used as catalyst. 

e Platinum is used as electrode as a part of hydrogen electrode and in fuel cells. 

e The converters in automobile contain platinum for complete combustion of CO and 
hydrocarbons. 

e A platinum compound called cis-platin is useful as an anti cancer agent. 


Identify the position of potassium and calcium in the periodic table. 
« Potassium is group I-A element known as alkali metal. 

« Potassium has general electron configuration ns! in its valence shell. 

* Calcium is group [I-A element is known as alkaline earth metal. 

« Calcium has general electron configuration ns? in its valence shell, 
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What is aqua regia? 
Gold and platinum react only with aqua regia. Aqua regia is a mixture of 3 parts by 
volume of conc. HCI and one part by volume of conc. HNO3;. 


Why it is advisable, not to pick sodium metal with fingers. 

e Sodium reacts violently with water (moisture of fingers) often catching fire and 
exploding. 

« This reaction produces sodium hydroxide. a strong and caustic base. 


Arrange the following elements in order of increasing non-metallic character, 
Al < Si <P 


Design an experiment to show that iron is more reactive than copper. 

« When iron is added to copper sulphate soiution the copper is displaced by the iron. 

« Copper metal cannot be used to displace iron because in reactivity series copper 
lies below iron. 


Design an experiment to differentiate between Cl’ and TI. 

Materials Need: 

« Test tubes, glass rods. 

e Chemical such as dilute H2SO., conc. H2S04, NH4OH 

« Salts containing Cl andT. 

Experiment: 

« Take small quantity of each salt in separate dry test tubes. Add few drops of dilute 
H250,4 solution. Note the test tube In which a gas evolves. Test each gas as 
follows. 

« Take smail quantities of remaining salts in dry test tubes and this time add few 
drops of concentrated H,S0, heat, and analyze as follows. 

* Note the salt that gives colourless gas having pungent cdour. Test this gas with a 
glass rod dipped in liquid NH; or NH,OH solution. It will give dense white fumes. It 
must be HCl. This indicates Cl ion. Note the salt that gives violet Furnes having 
pungent odour. Test these vapours with starch paper, it will turn blue. This 
indicate I ion. 


THEORY 


When gold or platinum ornaments are placed in e moist air, they do not rust 
why? 

The metals gold, silver and platinum are not affected by air. Therefore these are not 
rusted. More over they are durable and keep permanently, their metallic luster. They 
are not oxidized by environment. 


Give the uses of copper? 
It is widely used for making electrical cables, ornaments, coins and alloys such as 
brass, bronze etc. 
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Can copper metal be used to displace iron or other metals? 
No, copper metal cannot be used to displace iron because in reactivity series copper 
Iles below iron. 


Write the uses of iodine in the daily life? 

Iodine is an essential element for thyroid gland and an important disinfectant. It is 
used for making tincture iodine. Commercially it is prepared by the oxidation of iodide 
salt by Ci. 

Can Iodine displace Cl, or Brz from their salts? 

Iodine (12) can not displace Clo or Br2 form their salts because in case of halogens 
oxidizing power of F, is the highest and that of I, is lowest. 


What does periodic table tell you about reactivity of elements? 
In groups as we move from top to bottom reactivity of metal with oxygen increases. 
In periods as we move fram left to right reactivity of metal wilh oxygen decreases 


Explain the electropositive character of the metals? 

Chemically the property of an element that makes it a metal is its ability to lose 
valance elactrons to form metal cation. The tendency of a metal to lose electrons is 
called electra positivity. 


Why non-metals are electronegative? 

* The tendency of a non metals to accept an electron to form an anion is called its 
non-metallic or electronegative character. 

« The elements having high electron affinity or high electronegativity have higher 
tendency to gain electrons and form negative ion. 

« The elements in the upper right hand portion of tie periodic table are 
electronegative or non-metallic ill nature. 

* For example, fluorine, oxygen and phosphorus are non-metallic in nature. The 
electronegative character decreases as we go down in a group. 


What do you know about Strontium-90? 

Strontium-SO, a radioactive Isotope, is a major product of an atomic bomb explosion. 
Constant exposure of the body te high energy radiations emitted by the Sr-90 can 
lead to anaemia, leukemia and other chronic illnesses 


What do you mean by inertness of noble metals? 

* Some metals such as copper, silver, gold and platinum are relatively difficult to 
oxidize. 

Therefore, these metals are often called noble metals. 

Gold and Platinum exist mostly as free elements in nature. 

Copper and Silver exist in both free and combined states. 

All active metals react with HC] but noble metals do not react with HCl. 

Copper and silver react with strong oxidizing agents such as conc. HNO: and HclQ4, 
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What is Rolled Gold? 
Rolled gald is a thin layer of gold alloy that is bonded onto brass or nickel-silver alloy. 


What do you know about microprocessor silicon chip? 


Computers exist because of an amazing invention called the integrated circuit 
known as the silicon chip or just chip. 

Chips are microprocessors which can perform all the function of a computer, 

These are se small that one will fit on the tip of your finger. 

& chip is made from a very thin flake of an element called silicon. 

Chips contain millions of working parts that are so small that they can be seen only 
with a microscope 


What are halogens? 


* 
* 


The elements in group VII-A are called halogens. 

The name halogen is derived from the Greek words “halous” meaning salt and 
“gen” meaning former. 

Halogens Include fluorine, chlorine, bromine, iodine and astatine. Astatine is a 
radioactive element. 

All halogens are reactive non-metals. 

They all exist as diatomic molecular substances 


What are Hallides? 
All the halogens react with metals to form salts called halides. 
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